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Now you can get standard sizes 


Chicago Rawhide now announces the 
availability of a complete new line of 
Standard End Face Seals to meet the 
widest possible range of sealing re- 
quirements. For sizes or conditions 
beyond the range of Standard End 
Face Seals, C/R engineers will con- 
tinue to cooperate with you on special 
designs. Their experience in sealing 
applications is unmatched — your as- 
surance of getting the correct seal for 
the job. 


Write for your free copy of 
this new C/R Bulletin ———» 9 iedinli da 


. Pressures to 500 
Bulletin EF-100 includes complete en- © temperatures to 500 F 
* . © peripheral 
velope space data on C/R Standard eral speeds to 15.000 ppm, | 


© external or 
f internal pressure 
End Face Seals and mating rings to ' 


help you select the correct size for , to meet the 


i 
Ong and short 


wides 
a Possible ran 
"ents Stand, * Tenge of » 


pre-engineered 


your equipment design: f mating ringe olse avaieni n 
e Size range table in two series 

long and short — from ?j to 4 inch 

shaft diameter. 

Size range table on mating rings. 

Typical seal installations for in- 

ternal and external pressure. 

Special instructions on how to order. 


Chicago 22, Illinois 


0IL SEAL 


CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 ELSTON AVENUE * CHICAGO 22, ILLINOIS 


C/R PRODUCTS: C/R Shaft and End Face Seals * Sirvene (synthetic rubber) molded pliable 


R rsa FH ) D E parts *« Sirvis-Conpor mechanical leather cups, packings, boots + C/R Non-Metallic Gears 





. NEW-A totally 
different type — 
momentary! . 


f«3-C^. Double E 
Stroke 
adapter 


= 


Each time the single solenoid strokes 


the valve reverses and stays put 


An air operated model is also available with which 
the valve reverses and stays "put" with every air 
impulse (pressurizing and exhausting) delivered to 
the single pipe opening in the head. The secret is a 
two part cycle in the adapter wafer which inserts 
between any skyline head and any skyline body. 
Hundreds of applications. Save space. Save cost. 
Save maintenance. Do jobs never before possible. 
Write for full details in bulletin 316. 


Air Controls With Engineering and Ingenuity 
OSS OPERATING VALVE COMPANY 


114 EAST GOLDEN GATE AVENUE e DETROIT 3, MICH. 
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Ductile Iron Runout Rolls in a continuous hot-strip mill 
help turn out thousands of tons of steel strip daily at 


Weirton Steel Company, Weirton, West Va. The rolls 


have an OD of 12 inches and measure 60 inches long. 


Weirton stops thermal cracking 
with ductile cast iron runout tabie rolls 


Over 60 ductile cast iron runout table 
rolls are already in service on the 
new 54-inch, continuous, hot-strip 
mill at Weirton Steel Company, divi- 
sion of National Steel Corporation. 

Weirton plans to replace all the 
mill’s original cast iron rolls as they 
wear out, with the new ductile iron 
type. 

Weirton is changing because tests 
showed ductile iron rolls outlast any 
rolls used before. They resist warp- 
age and cracking under thermal 


shock. They are tougher and, conse- 
quently, stand up under continuous 
shock and vibration. And, ductile 
iron rolls have good wear resistance. 
As a result a big maintenance prob- 
lem is solved . . . replacement costs 
are lowered . . . and expensive shut- 
downs are reduced to a minimum. 
Take advantage of ductile cast iron. 
See if it won't reduce maintenance 
costs for you in your own plant. It 
has proven economical for charging 
boxes, furnace doors, ladle rings, 


sintering grates and many other 
applications. 

All the important information you 
want to know is given in our booklet 
“Ductile Iron, the Cast Iron That 
Can Be Bent." Successful applica- 
tions are shown, grades of ductile 
iron are listed and mechanical prop- 
erties are compared with cast iron, 
malleable iron and steel. For your 
copy write to: 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street, New York 5, N. Y. 


42 ductile iron...the cast iron that can be twisted and bent. 
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gives you NON-SPREAD CONTROL 


for preloaded Gears with this 
patented “SPRING - GRIP” construction... 


oe The cross-springing feature of this patented G.S. “Spring-Grip” con- 
struction holds the twin Gears of this anti-backlash unit under posi- 
tive control—without spreading or parting—under thrust load from 
the mating Spur or Worm. Without such control, the scissors action 
which “pinches” the teeth of the mating part may be interfered with, 
through improper location of tooth contact with the mating part. 
The illustration shows how this “Spring-Grip” feature is applied to 
a Worm Gear; one of the twin elements is fixed to the hub, the other 
is free to rotate within limits controlled by the springs. G.S. "Spring- 
Grip" construction is also available in straight or helical Spur Gears. 
We can also supply other styles of preloaded Gears with compression- 
type coil springs, torsion or loop springs, to fit varying needs. All 
are made with the famous G.S. precision and rigid quality control, 
assuring the accurate tooth profiles so essential in the intimate con- 
tact occurring with anti-backlash Gearing. 

G.S. specialized experience, broad line, and unsurpassed engineering 
and manufacturing resources—the most extensive in its field—can help 


Specialties Inc solve your Fractional Horsepower Gear problems too. Call us in to 
rj e discuss them! 


2 2635 WEST MEDILL AVENUE G.S. technical data, free! See where and bow we 
CHICAGO 47, ILLINOIS mass-manufacture Small Gearing to uniformly fine tolerances. Folder 


contains 23 pictures of Small Gears, plant view, as well as Diametral and 
Circular Pitch Tables. Ask for your copy on company stationery, please! 


SPURS © SPIRALS * HELICALS © BEVELS © INTERNALS 
WORM GEARING * RACKS * THREAD GRINDING 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS 
OF FRACTIONAL HORSEPOWER GEARING Af Ye f Z . e W Gearing J 
s Ge ^ 
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Testing by Violin 


Long before the invention of the 


electronic tachometer, an inventor- 
musician wanted to find the burst 
ing point of a small rotor. Having 
to the 


used his musical baċkground and 


no way measure rpm, he 


devised this analogy 
vided the 


First he pro 
rotor with a small pro- 
jection; then he placed it in a con 
crete chamber. As the rotor gained 
speed, the sound created by the 
projection increased in pitch until 
the rotor exploded. Mean 


while, the inventor simply matched 


bang! 


the rising-pitch of the sound on 

his violin, identified the pitch of 

the tone at bursting, and was able to tell the 
the rotor 

We 


elasticity, hydraulic-electrical, sand-pile, soap-bubbl 


Analyses have bec mort 


1 
mc complicated now 


aded to pitch 


true analogies. Piano wire, ] 
section replacing a beam under tensi 
the stress-loading 

Our cover 


picture shows a 


portrays nother tv] 


tank of oxvgen 


suppiy ıng 


scrap is from a toy plant, hence 
electrolyt 


the method shown in the center 


1 


developed b inalogy 


method, see page 88 
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A Spring to the West Indies 
High 


was looking for 
Atlantic 
failure had voided his navigational instrument 


Che 


se fog bank, a single gine Navy 


its carrier. A far 
was proving 


ibove a den 
1 nightmare for 
his radios, gvro-horizon, gvro-compass 
registered were his air-speed indicat 

important, an old-fashioned, 8 
remembered his flight school training and « 
If not 


f a clock or timepie 
to leave 


Norsemen 


weren't slow in finding that latitude could be 


most 


reckoning, he could find his carrier 
The 


recognized by the first 


importance 


accurately, by the 


] " j 
ISC Galile aevisea 


plumb line; then, more 


Longitude was something « 
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NO MORE 
AIR VALVE 
TROUBLES 
FROM DIRT OR CORROSION 


(AND WITHOUT COSTLY FILTERS AND OILERS) 


Important 
Savifigs 


Low initial cost. 


Need no oilers and 


filters (time and 


$1850 


List Price® 


*$18.50 is the list price 
for the 14” port size and 
$19.50 for the 34” less 
usual quantity discounts. 


All components are 
corrosion resistant. 


materials savings ) 





Le WwW 
Maintenance 


Sealing qualities dc 
not diminish with 
continued u 


long, 


) Wear compensating 
Shear-Seal" design. 
sc. 





No pro 
Maintenance 
needed ), without 


! 1.1 
luction delays 


(rarely ealing 


Lapped metal to metal 
membe s. 


disturbing plumbing. 





No scoring or binding FI 


As with spool « 


poppet designs. ) 


w is through "Shear- 


r Seals.” 


Sealing surfaces remain 
in constant intimate 


contact 





No Creeping 
Cylinders 


BARKSDALE VALVES 


Leakproof closure. 
(No internal port 
, to port leakage.) 


Maintained through 
lapping action of each 
operation. 


Ask for bulletin 2801-7. 


Foot operated models with or 
without spring return to reverse 
or to center are $24.50 list for 
the 14” and $25.50 for the 3$" 
valve less quantity discounts. 


5125 Alcoa Avenue, los Angeles 58, California 


LEAKPROOF (sueak:\\seac) 


Oll VALVES 


$75.00 


List Price* for a 15" 
4-way incl. Solenoid 


*3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 





WHERE 


Thread 
rolling 
machines 
Pressure 
testing in 
automotive 
production 


Hydraulic 
work feed 
apparatus 


—— 


Machine tool 
chucking 
clamping 
Automatic 
door openers 


Solenoid 
controlled 
hydraulic 
system on 
machine you 
build 


I 
I 
I 
' 
I 
I 
I 
I 
cal to dirt) reduced 
I 
I 
I 
i 
I 
I 
I 
I 


— 
1 WHY 
Holding position 
(leakproof) 
Oil gets contami- 
nated by scale in 
castings (not criti- 


maintenance 


(Leakproof) ...as 
versus spool valves 
which cause over- 
demand on 
hydraulic system 
ı Maintaining safe 
| holding pressure 
ı (leakproof) 


HOW 
| Lapped sealing surfaces seal 


; tight indefinitely as a re- 
| sult of wear compensation 
| Sealing surfaces in constant, 
| intimate contact, dirt can't 
' lock valving members- 
| saves coil burn-out 

+ 

I 

I 


|. Positive shut off of internal 
! port to port leakage and of 
| Course, no external leakage 
! 
| Saving auxiliary equipment 
' such as pilot operated 
; check valves 





| Quick action (high 
ı flow capacity) 
I 


Better performance 


Lower manufac- 
turing costs 


Reduce service 
problems 


ı No spools or poppets ob- 
ı structing full, round flow 
| Passages 

, Shear-Seal valves have full 
1 flow, are leakproof, not 
. sensitive to dirt 

1 Low priced, less auxiliary 
: equipment and labor cost. 
! Valves don't stick, saving 
: coil burn-out; stay leak- 
| proof indefinitely, seals are 
! wear compensating 


5125 Alcoa Avenve, los Angeles 58, California 


Product Engineer 


Ask for bulletin 5S-H 


ing December 9, 1957 





Interesting to Note... . (continued) 
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Radiation 
shielding 


40% more effective 
than lead 


Serving Industry with These Products: 
Electromechanical Resistors * Switches * Tuning Devices * Vibrators 
Electrochemical — Capacitors * Mercury and Zinc-Carbon Batteries 


Metallurgical — Contacts œ Special Metals a Welding Materials 


Cobalt 60 teletherapy machine 
p 
source wheel of Mallory 1000 Metal. 


In the design of radiation shields, the superior 
uniformity of Mallory 1000 Metal is an impor- 
tant quality. It permits calculations based on 
precisely controlled absorption characteristics 
rather than "average" or "typical" values. You 
can design smgller parts and reduce overall 
costs by minimizing safety factor allowances. 
Mallory 1000 Metal is being used for shielding 
of source capsules, "switching" devices and 
other radiation shielding applications at energy 
levels to 100 MEV. Mallory 1000 has high 
tensile and flexural strength — machines readily 
to close tolerances and excellent surface finishes. 
For application assistance—see the Mallory 
engineer . . . for more complete information, 
write for your copy of Technical Bulletin 6-7C. 


Expect more...gef more from 


. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA 
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Developments To Watch 






NEW SPEED REDUCER... 


to transmit rotary motion, features a flexible spline in a 2-gear epicyclic 
system as shown in the diagram. Demonstrated by United Shoe Machinery 
Corp. at the Atom Fair, it’s not yet in commercial production, and 
applications are still being explored; but, United Shoe expects it to 

be particularly suited to linear actuators, hermetically sealed pumps 


Wove generator 
driven 


Splined ring 
(stationary ~ 


and valves, and large-ratio speed-reduction devices. 
The basic unit is a rigid ring with internal teeth, mating with a 





Minor oxis- flexible ring having external teeth. The flexible ring serves as outer 
Flexspline race of a ball bearing. The inner race of the bearing is elliptical in 
driven Mg 
"d shape, and so arranged that it forces the spline teeth together as they 
ri. 


Major oxis of 


wave generator Aana annA turn. Because the inner ring has fewer teeth than the outer, the output 
shaft rotates slightly during each revolution of the input shaft. United Shoe 
has applied this “harmonic drive” to a control rod inside a reactor pressure vessel. 





OILS AND GREASES FOR THE 700 F TO 800 F RANGE... 


. . are out of the dream stage. Last month, GE announced a silicone fluid able 
to withstand "prolonged use over the minus 65 F to plus 575 F range," and, under 
certain conditions, at temperatures as high as 700 F. (see Nov. 11, p. 118). Now, 
Shell Oil Co. reports real progress in extreme high-temperature greases with 
geling agents which themselves can stand almost 900 F. What are they? 
Vat dyes—taken right from the textile industry. Say J. W. Armstrong and 
H. A. Woods of Shell: The fine particle size and stability of these materials are 
just what’s needed, and at least one series, the Indanthrenes, appear to have 
excellent gelling ability. The Shell greases, like the GE oils, are silicone-based. 
Shell says the greases still leave something to be desired in low-temperature proper- 
ties and lubricating ability, but stand bearing use at 450 F for well beyond the 
500 hours min provided by military specification MIL-G-25013 and 600 F for more 
than 160 hours, and show good mechanical stability. 


















DUCTILE CERAMICS? . . 





. . . A lot of people have talked about them, and hoped for them, but scientists 
at the University of California say they've found a way to make them. Earl R. 
Parker of U.C., who has been working with a number of ionic solids having cubic 
structures (magnesium oxide, potassium chloride, lithium fluoride) told the ASM 
that “studies of the fundamental nature of materials leads to the conclusion that 
certain ceramics should, under some conditions, exhibit plastic properties similar 
to those found in metals.” He added, “Methods have been found to treat hope- 
lessly brittle ceramic materials so they can be bent through large angles without 
breakage.” Such materials are still in the early stages of development but, says 
Parker, “there is an excellent chance that a number of useful ductile ceramics 
will be developed within the next few years”. 















A 25% FUEL SAVING . 





. is the proud boast of Russian engineers for their new ZIL-120FB engine 
(see photograph). It’s a 6cyl, 115-hp supercharged auto engine that features 
twin carburetors. One feeds a weak fuel mixture to the cylinders in the usual 
manner; the other, a rich mixture to the supercharger through a special channel 
provided in the engine block. The rich mixture is forced from the supercharger 
into an ignition antechamber which vents into the main cylinder. When its 
piston reaches the point of maximum upstroke, the rich mixture is ignited and 
injected under pressure, igniting the weak mixture. 

Looks as though Russian engineers have taken to heart the criticisms of their 


backwardness that appeared a few months ago (see Nov. ll, p. 111). —A. R. G. 





9 


(Ty PowerGaip “TIMING” BELTS 


“Put the HUSH 


on wire-drawing machines," 
says Plant Engineer Bt di POWERS 


Indiana 
days a week 
1,650 feet of wire per minute. 
The chain drives on these machines caused 


Wire-drawing machines in a large 
factory work 24 hours a day, 7 
.. drawing 


a deafening noise. 

A deafening noise, until a “U.S.” power 
transmission engineer suggested a change- 
Belts. Com- 
parative quiet now prevails: there is no more 
nerve-racking, unmerciful din. Workers now 
enjoy radio music throughout the plant. 
Moreover, cost savings resulted; the belts 
required no maintenance, whereas the metal 
belts required taking up twice a year and 
replacement once a year. 


over to PowerGrip "Timing 


The PowerGrip 


Mechanical Guods Division 


æ 
"Timing" Belts have been operat- $$ gi 
ing for well over a year, yet theres $ 
no sign of wear, no foreseeable need $ 
for replacement. 
U.S. PowerGrip “Timing” Belts have 
of close to 1005 
a positive, 


an efficiency t, because 
they have 
handle speeds up to 16,000 f.p.m., or so slow 

These belts, 

plus on-the-spot engineering counsel from 
industrially-famed "U.S." power transmission 
experts are available at any of the 28 "U.S." Dis- 
trict Sales Offices, or from selected distributors, 
or write us at Rockefeller Center, New York 20, N. Y. 
In Canada: Dominion Rubber Co., Ltd. 


non-slip grip. They 


as to be imperceptible to the eye. 


United States Rubber 


See things you never saw 


S. Rubber's new kefeller Center, N. Y. 


before. V 
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IMPROVE MACHINE TOOL 
PERFORMANCE 


—with Westinghouse components 
...Ieady today 
— 
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Stamping press performance improved at this plant when they used n | P a d P | 
Westinghouse DYNAC braking control to reduce stopping time 95 percent. j 
MP-3057-1 E 7 WEGE ^w L 
En aa 






you CAN BE SURE...IF rsWestinghouse TW 


"a 


Westinghouse Cypak static control reduces 


E 


maintenance costs in form-grinding automotive transmission parts. 


THESE COMPONENTS 


OFFER IMMEDIATE ANSWERS 


...for more dependable operation 
... for quicker stopping... for faster duty cycles 


You don’t have to wait for electrical answers in making 
machine modifications. Out- 
standing and improvement in Westinghouse 


tool improvements or 
design 
control components, systems and drives help designers 
and their customers to act now 

For example, Westinghouse DY NAC® brakirg con- 
trol, cover photo, reduces press stopping time 95 
percent. The eight minutes it previously took to stop 
the heavy flywheel on this press have been cut to just 
24 with DYNAC. This operation is now 
getting the fastest, smoothest stops possible to in- 


seconds 


crease production. 

Cypak* static control, above, has already outlasted 
conventional relays previously used on form grinders 
at a large automobile manufacturer's plant. No down 
time for control maintenance has been necessary on 


this highly repetitive operation in over 17 months. 
* Trade-Mark 


Westinghouse Life-Line* **H" Motors, right, make 
possible faster, smoother reversing cycles to save pro- 
duction time. Westinghouse reduced armature inertia 
up to 55 percent and increased commutating ability 
35 percent to provide in the Life-Line *H" Motor the 
fastest d-c motor response available to improve ma- 
chine tool performance. 

Westinghouse right-angle gearmotor, right, delivers 
up to 195 percent more torque capacity than conven- 
tional single-reduction worm gearmotors between 9:! 
and 60:1 speed reduction ratios. It's the result of more 
efficient, double-reduction gear train. You'll find West- 
inghouse packaged motor-reducer drives offer rugged 
dependability, too, for improved machine performance. 

Developments like these help you design and build 
machine tools that answer your customers' needs for 
increased productivity at lower cost. Whatever the 
function you want performed . . . sensing, transmitting, 
recording, computing, control or driving . . . think of 
Westinghouse components first! MP-3057-2 


YOU CAN BE SURE...iF ns Westinghouse SWE 





Life-Line* “H” Motors with silicone insula- 
tion achieve up to 55 percent reduction in 
armature inertia by reducing armature size, 
as shown by the silhouette above. New con- 
trolled ventilation system makes this reduc- 
tion possible. With commutating ability 
increased 35 percent, the Life-Line “H” 
assures faster reversing performance. 


Push-lite pushbuttons combine the functions 
of both a pushbutton and indication light 
in one unit. One push transmits the signal 
and energizes the indicating light. Push- 
lites are oiltight — part of the complete 
Oil-Tite* line of 1,500,000 pushbutton con- 
trol arrangements available from stock. 
*Trade-Mark 


Either Westinghouse gearmotors or pack- 
aged motor-reducer drives save design time 
with a wide selection in horsepower, speed 
ratios, direction of power take-off, mounting 
and coupling methods. MP-3057-3 





WESTINGHOUSE 
SERVICES 
AND FACILITIES 
ARE FLEXIBLE 


HELP YOU FROM 
DESIGN BOARD TO TEST FLOOR 


Ce so 
i TEE. 


TALEE 


Add experienced manpower to your machine tool 
projects by simply calling your local Westinghouse 
representative. Whether you have a problem in drive 
system design, in component development or in manu- 
facture and assembly, Westinghouse facilities provide 
economical ways to get the answer on schedule. 

Westinghouse research . . . field engineering service 
... local manufacturing and repair plants . . . renewal 
parts stocks . . . are all ready to extend you service in 
any situation. 

And when you select Westinghouse components, 
your customers will recognize electrical leadership. 
You'l benefit from one-supplier responsibility for 
products of outstanding quality, backed by more than 
70 years of electrical experience. Westinghouse Electric 
Corporation, 3 Gateway Center, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. MP-3057-4 


YOU CAN BE SURE...iF ms Westinghouse iwi 


Westinghouse serves these O. E. M. industries 


* Air conditioning 

* Appliance 

* Communications—electronic 
* Electric apparatus 

* Fan and blower 

* Machine tool 

* Materials handling 

* Panelboard and switchboard 
* Prime mover equipment 

* Pump and compressor 


* Miscellaneous machinery 


. With these components 


* Motors—gearmotors 

* Adjustable-speed drives 

* Gearing 

* Controls—relays—circuit breakers 
* Semiconductors 

* Cypak* 

* Magamp* magnetic amplifiers 
* Rectifiers 

* Heating elements—thermostats 
* Transformers 

* Instruments 


* DYNAC® magnetic braking 
*Trade-Mark 





delf-aligning v 


ITS CAPACITY IN ROUGH, RUGGED SERVICE 


FULL LOAD CAPACITY is always 
assured, regardless of shaft deflec- 
tion or misalignment. 


Series 22200 and 22300 
—22500-A and 22600-A 
roller bearings 


Spherical LINK-BELT roller bearing 
compensates for shaft deflection, 
weaving of supports 


M ANY leading makers of tough In addition, it’s factory-adjusted, 
duty equipment now design easy to mount and available every- 
without bulky supports to prevent where with internationally stand- 


deflections. They’re using this spher- — ardized boundary dimensions. | nh K Lg 24 3 y 
ical Link-Belt roller bearing that Link-Belt also makes industry’s 


compensates for misalignment ... most complete line of ball and roll- 


always keeps its full capacity for er bearing blocks. They're all in self-aligning 


handling radial and thrust shock — Book 2550— yours for the asking at ball and roller bearings 


loads without “pinching. any of 40 Link-Belt offices. 14,443 LINK-BELT COMPANY: Executive Offices, Pruden- 


tial Plaza, Chicago 1l. To Serve Industry There 

Are Link-Belt ‘Plants, Sales Offices, Stock Carry- 

ing Factory Branch Stores and: Distributors in 

All Principal Cities. Export — New Lak ng 

7: Canada, Scarboro (Toronto ); Australia, 

© © © 9 9 e ee ee eee e e e e . e ee e o e Marrickville (Sydney), N.S.W.; South Africa, 
Springs. Representatives Throughout the World 
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Cost-Cutting Aluminum Extrusions... 


' 2. eliminate machining 


1. eliminate joining 


PEERY 


3. eliminate reinforcing 


HERE'S ONE WAY EXTRUSIONS 


NEW im 


Reynolds "ALL-AIR"* truck flooring 


Here's a new Reynolds extruded aluminum product that 
really saves . . . both in production and in use. Made of 
simple, strong interlocking extruded aluminum panels, 
this new "All-Air'" reefer flooring gives truck operators 
the light weight and heavy duty service they want. It 
would be impossible to produce this efficient, cost- 
cutting flooring any other way, in any other metal. 


RADE MARK $. PAT. PENDING 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLUS &X9 ALUMINUM 


It’s quite likely that your plant is producing part of a 
product that could be improved—at a lower cost—by 
an aluminum extrusion. You can turn out the most 
complex shapes through low-cost, accurate extrusion 
dies—and you can often minimize or eliminate machin- 
ing, joining and finishing operations. 

For example, in No. 1 above, a single aluminum 
extrusion replaces several rolled structural shapes that 
have to be joined. In No. 2, extruded aluminum tub- 
ing does away with the need for machining ordinary 
tubing or rod. Or, in No. 3, a stiffer, lighter, stronger 
extruded aluminum shape does the work of a wood- 
supported metal angle. And, as in No. 4, an aluminum 
extrusion provides the required shape with added stiff- 
ness and without investment in expensive roller dies. 


Reynolds Design and Engineering Services will work 
with engineers and design consultants in improving 
and cutting the cost of your products with extrusions 
and other forms of aluminum. For their assistance or 
to obtain a complete aluminum literature and movie 
index, call the Reynolds office, listed under *'Alumi- 
num’’ in your classified phone book. Or write 
Reynolds Metals Company, P.O. Box 1800-HN, 
Louisville 1, Kentucky. 
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Count On... 
to Pay Off! 


It's the *Original Equipment idea . . . which simply 
means that, when you're figuring on electrical or 
mechanical counters in any new product, it pays to 
design them in, when you begin. 


For then Veeder-Root quite likely can save you time and Series 1205 
money by adapting or modifying a standard counter to Recs? Magnetic Counter 
your needs, instead of a special which you might specify on 

your own. This solves the counter problem . . . and saves 

you time in engineering, purchasing and assembly. 


What’s more, you give your product new sales-advantages: 
Direct-reading digits, instead of hard-to-read dials and 
verniers . . . instant remote indication if needed . . . 
up-to-the-minute performance records that serve 

as a basis for production-Countrol, and as proof 

of your performance guarantee. So don't let 


counters take a back seat in your new-product \ Ve e d e r - F © ot 


plans. Design them in, when you begin .. . INCORPORATED 
it pays in many ways. Do you have the 


2 » E Hartford, Conn. + Greenville, S. C. + Chicago + New York 
newest Veeder-Root Catalog? Write : / Los Angeles * San Francisco * Montreal 


Offices and Agents in Principal Cities 


Series 1380 
Box-Type Counter (Ratchet, 


4-bank Counter for 
Revolution, or Geared) 


Radio Transmission Equipment 360-degree Bearing Counter 


, 





HOW CAN YOU USE 


Tensile strength, 105,000 e 


elongation in 2", 24 . 


THIS 


A I IYie 


Minimum vield, 85,000 ° 
Brinell hardness 269-302, 


NEW TYPE OF 


Steel 


Minimum 


(3.5-3.7 mm) 


Machinability 20% better than steel of same hardness! 


ARMASTEEL 88M has been developed to fill the 
automotive industry's needs for a material having in- 
creased wear resistance and high yield strength, yet at 


the same time retaining good machine characteristics 


ARMASTEEL 88M does not require heat treating 
and thus relieves customer facilities or eliminates 
capital expenditures. In many parts, distortion is a 
problem after heat treating. Parts made from Arma- 
Steel 88M can be machined without further heat 


treatment and still give good wear resistance. 


This new castable metal is a pearlitic malleable iron 
which possesses substantially the same strength and 
the same wear characteristics as alloy steel forgings 
Being a castable material, it has the two advantages 
of design flexibility and good machinability. Why 
88M possesses these characteristics—and how it will 
fill the needs of American industry will be of interest 


to manufacturers and engineers in many fields 


PRODUCTION OF 88M—By accurately controlling 


Transmission 


Planet Gear Carrier 


{ufomatic 


Universal Joint Yoke 


the heat-treatment of 
ArmaSteel 88M in con- 
trolled atmosphere fur- 
naces at 1750° for ap- 
proximately 15 hours, all 
massive carbides are re 
moved. This heat treatment is followed by a rapid air 
quench from high velocity fans. Tempering is control- 


led to piovide a narrow range of hardness. 


Surface hardening of ArmaSteel, if desired, does not 
require carburizing. Instead, flame-hardening, induc- 
tion-hardening or simple immersion methods may be 


used. A surface hardness of 50 Rockwell C to 60 
Rockwell C can be readily obtained. Wear-resistant 


properties in the hardened area are comparable and 


sometimes better than carburized steel, while the re 


maining sections retain their original toughness 


MACHINABILITY—In addition to performance 
characteristics, ArmaSteel offers good machinability. 
Carbon spots that are present in the Matrix of 
ArmaSteel allow the chips to break off readily, effec- 
tively reducing machining time and prolonging tool 
life. In comparative tests, ArmaSteel shows itself to 
be a more freely-machining material than steel bat 


stock or forgings of the same Brinell hardness. 


Because of its ability to assume the shape of practi 


cally any molded cavity, 88M not only permits great 
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PEARLITIC MALLEABLE 


IRON? 


e e M developed by 


CENTRAL 


freedom in design but also possesses certain inherent 


physical characteristics not present in forgeable alloys. 


APPLICATIONS—ArmaSteel 88M is now being cast 
for automatic transmission planet gear carriers and 
universal joint yokes for leading automobile manu- 
factures. Other interesting applications now in the 
testing stage include transmission output shafts, and 


diesel engine idler, balance and crankshaft gears 


Just what hundreds of other applications are in store 
for 88M is still anyone's guess. But the more one ex- 
amines its characteristics, the more it would seem 
that it will fill many needs in many types of products 
and industries. In your products, for example, you 


Diesel Engine Idler, 


E d 
Balance and Crankshaft Gears 


FOUNDRY 


DIVISION 


may well see where 88M could both improve per- 
formance ot components subject to great wear OI 
great stress, and at the same time reduce final cost 
because of the economy in casting and the economy 


in a material with superior machining characteristics 


CASTING—Parts are cast in ArmaSteel 88M, here 
at Central Foundry Division, in either standard green- 
sand molds or the newer, more precise shell-molds 
In addition to 88M, Central Foundry Division pro- 
duces castings, on a volume basis, in grey iron, alloy 
grey iron, malleable iron, and ARMASTEEL 84M, 
85M and 86M 


Our research facilities and engineering staff are pre- 


pared to help you determine whether 88M or any 
of the other materials now being cast at Central 
Foundry will fill your needs or help you reduce your 
over-all product cost 


Write for your copies of our two comprehensive 


manuals, “ARMASTEEL” and “SHELL CASTINGS 


CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION 
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Metals do more all the time... Thanks to Alloys 
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Stainless Steels 


Growing demand...availability...economy are putting 


these useful steels into more and more new products 


Manufacturers are finding “200” Series Stainless 
Steels equally practical for such different applica- 
tions as kitchen utensils, truck bodies, building trim, 
appliances and automobile trim—to name a few. 
The usefulness and application of “200” Series 
Stainless Steels grow as designers, fabricators and 
marketers discover how well they combine strength, 
beauty, and corrosion resistance with low cost. 

ELECTROMET produces more than 100 alloys, in- 
cluding those containing chromium, manganese and 
nitrogen for making “200” Series Stainless Steels. 
These steels are the result of basic work carried out at 
ELECTROMET’s research laboratories. Stainless steel 
producers have been granted royalty-free licenses 
under patents covering these developments. 

Learn more about these new and useful steels. In 
economy ... in availability ... in practicality—they 


The terms ‘Electromet” and “Union Carbide” are registered trade-marks of Unio 
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might well solve your current manufacturing prob- 
lems. Send for booklet 44. Electro Metallurgical 
Company, Division of Union Carbide 
Corporation, 30 East 42nd Street, 

New York 17, N. Y. In Canada: 

Electro Metallurgical Company, 

Division of Union Carbide Canada 

Limited, ‘loronto. 


Electromet 


FERRO-ALLOYS AND METALS 


UNION 
CARBIDE 


n Carbide Corporation 





TOTALLY ENCLOSED AND 

EXPLOSION-PROOF MOTORS 
Polyphase with explosion- 
proof models available in 
Underwriters Class | and Class 
l| construction. Available in 
all frame sizes—182 and up 


... plus these and other types 
to comprise the nation's 3rd full motor line 


Product Engineering 
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Enclosed Motors 
1/3 to 500hp 


Dressed to kill your motor 
application and maintenance problems 


From A. O. Smith — a complete line of totally enclosed motors !4 to 
500 hp — that cost a little more than open motors, but offer a big 
bonus in trouble-free performance. Electrical design based on — 


€ Ample torque to assure dependable operation through overloads 
or voltage drop. 


@ Balanced insulation to afford maximum protection against phase- 
to-phase or phase-to-ground breakdowns during high amp surges. 


@ Dependable heat dissipation to avoid burnouts even when the 
motor is covered by dirt and grease. 

What’s more, these motors are built with precision-machined rolled 
steel or heavy cast iron frames that completely enclose all electrical 
parts and bearings . . . resist mechanical shock and abuse . . . fight off 
corrosion, toxic vapors and dust . . . are easy to clean... and provide 
for permanent alignment of moving parts and lengthened bearing life. 

"They're readily available from stock . . . will be supplied along with 
all the engineering and application assistance you want or need. And 
vou get 24-hour response on parts or service from any of the 300-plus 
authorized A. O. Smith motor service stations. 

Get the complete story from your A. O. Smith Motor Man or write 
direct for his name. 


Through research < . a better way 


AO.Smith 


a ae. 


ELECTRIC MOTORS 
Tipp A Ohio 
ational S. A., Nauk 


\ 
V 
Nes 
Uus 


CLese COUPLED -— MOTORS — 1- 75 hp — Dr p 
pr totally € ] and explosion-proof motors aniva h 11 
Specifically sesigned tor a typ es of centrifuga : = ageshee ITEM 1 
pumps. New and old NEMA frames available 
easily made to operate on non-standard power sources 


FRACTIONALS — Y3 — 1 hp — Rigid or res 


base, capa 


ard models to choose from 
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tor start or po yphase induction motor 
Cr se from h D or vertical, single-phase or 


polyphase 208-220 440-550 volts. Over 1,000 stand 


SINGLE-PHASE 
— à 5 hp 
pi jiled stee 


angles wit 


a A J \ 
\ . 


POLYPHASE, DRIP-PROOF 


INTEGRALS 1-800 hp 


n WOLLOW SHAFT MOTORS — 1-700 hp 


y b tally e veather 
= ysion-proof motors. Feature 
constructic extra-high downthrust 
momentary up-thrust i )ndit 
Chamber, easy access for 


Available with. interchangeable 





Republic Titanium Flies with 


The B-58 is built for the Air Force by Convair, 
A Division of General Dynamics Corporation, 
Fort Worth, Texas. Powered by four General 
Electric J-79 engines, the plane is designed to 
operate at altitudes above 50,000 feet. Photo 
at left is one of the first showing detachable pod 
under fuselage. This feature permits performance 
of a greater variety of missions. 


REPUBLIC 
Woldi Witleal Range of Standard Steels 
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Convain’s B-58 hustler 


Republic titanium alloys used for elevated temperature applications 
and weight saving in America’s first Supersonic Bomber 


The delta-winged B-58's transformation from drawing 
board to production in record-breaking time is a 
tribute to the design-and-engineering skill of Convair 
Division, General Dynamics Corporation. 


This dream plane incorporates the most advanced 
equipment and utilizes the latest engineering mate- 
rials, including Republic Titanium. 

Titanium alloy types produced by Republic Steel are 
used in the B-58 for weight saving and elevated tem- 
perature applications. These particular titanium alloys 
are among the strongest now being produced. They 
offer high strength values at elevated temperatures. 


These alloy types have a minimum tensile strength 
of 130,000 p.s.i. and a minimum yield strength of 
120,000 p.s.i. They meet the demand for high strength 
to resist the effects of aerodynamic heating in super- 
sonic aircraft, such as the B-58. 


The Hustler is the world’s fastest bomber. What 
about the future? Right now, planes are being designed 
for speeds of Mach 3 or 4. Republic is keeping pace. 
At the Titanium Research Laboratory in Canton, Ohio, 
new titanium alloys are being developed with better 
physicals to provide greater operating efficiencies. 


In exploring the “thermal thicket”, many materials 
must be appraised and utilized. Republic—world’s 
largest producer of aircraft steels—is working on new 
high-tensile, stainless types with higher strength and 
greater heat-resistance. 


Republic metallurgists and engineers pioneered the 
development of high strength-to-weight metals. They 
offer you years of experience gained through helping 
hundreds of manufacturers design and redesign their 
products to get more strength with less weight at less 
cost. Contact your local Republic sales office for more 
information. Or send us the coupon. 


STEEL 


ant Steck Producla 
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MORE REPUBLIC PRODUCTS WITH ADVANTAGES 
FOR DESIGNERS AND EQUIPMENT BUILDERS 


. 48 
STRUCTURAL APPLICATION PROBLEMS requiring low weight plus high strength 
are best solved using tubular construction. A good example is this rocket 
sled designed to withstand extreme forces of abrupt deceleration. Republic 
ELECTRUNITE" Steel Mechanical Tubing is ideal for such an application, 
Uniform in wall thickness, concentricity, strength and ductility, it permits 
reduction in bulk without sacrifice of safety. Send coupon for more facts. 


ALLOY STEEL IN THE NORTH AMERICAN F-100 landing-gear struts provides 
strength, toughness, maximum resistance to fatigue. Exacting requirements 
for inner and outer cylinders rasulted in the development of a new grade 
of steel by Bendix Aviation Corporation and Republic metallurgists working 
with North American engineers. This new steel, designated AMS 6427, was 
found ideal for application in the strength range of 220,000-240,000 p.s.i. 
It maintains its great strength at wide temperature extremes. Write for 
more information on alloy steels. 


REPUBLIC STEEL CORPORATION 
DEPT. C-4050A 
3150 EAST 45th STREET * CLEVELAND 27, OHIO 


Have a metallurgist call. 0 Titanium O Alloy O Stainless 


Send more information on 
DJ Titanium CJ Alloy Steels 
D ELECTRUNITE Mechanical Tubing 


Name 





Company 


Address ——————— 





THESE g FEATURES MAKE NEW R & M ARMATURES OUTSTANDING 


« 

All coils are wound simultaneously. 
Coils cre exactly identical, assuring 
identical electrical and physical char- 
acteristics. Conventional methods pro- 
duce windings with individual coils 
having varying amounts of wire and 
consequent non-symmetry. 

s 

Armature coils are uniformly positioned 
and anchored securely. Interlocked 
winding pattern resists conductor and 
coil end movement. This unique con- 


struction minimizes abrasion of wire 
insulation, a common cause of high 
speed armature failure. 

© 

Maximum coil end exposure resulting 
from distinctive winding pattern permits 
maximum heat dissipation. Lower tem- 
peratures prolong armature life. 

n 

More uniform electrical characteristics 
reduce arcing at brushes, improving 
commutation and prolonging brush life. 


ROBBING 


SPRINGFIELD, OHIO 


c o?» 


Motors 


CONVENTIONAL 


MYERS, ine. 


BRANTFORD, ONTARIO 


qu VA 
c (os) 
i med) (= 
fustrial) Fans 


[2J 
Fans Hoists Moyno Pumps — Propellai ( 
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R&M PRECISION 
MACHINE-WOUND ARMATURES 


can improve your product’s performance ! 


A new basic development in armature winding technique, perfected by Robbins 
& Myers, now produces armatures for Universal or Series Motors: which are 
superior to those heretofore available for original equipment manufacturing. 
The new R & M armature winding machine winds all coils-simultaneously 
. . uniformly positions them . . . and the coils are physically and electrically 
identical! Weaknesses inherent in armatures wound by conventional methods 
are eliminated. The new R & M machine produces armatures of finer, more 
uniform construction which will give longer, more dependable service! 


Contact a Robbins & Myers representative for additional details on R & M 
universal motors and series motor parts 


or write for Bulletins 444-PE and 455-PE. 


AUTOMATION AT R & M SPEEDS ARMATURE 
WINDING AND IMPROVES ELECTRICAL AND 
PHYSICAL QUALITIES OF PRODUCT. 
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Meets high formability requirements 
—saves 247, weight 


Here's a job that may surprise quite a few steel users ac- 
customed to thinking of high strength steel as being "stiff" and 
therefore not readily formable. For in making these LP-gas 
containers, USS MAN-TEN Steel blanks 1⁄4” thick are press- 
formed cold into seamless shells, 29” in diameter and 24” deep. 
Such an operation calls for a degree of formability that would 
be considered high even for carbon steel. 

By taking advantage of this property, Pressed Steel Tank Co., 
Milwaukee, Wisc., was able to reduce the shell thickness of this 
Hackney container 24%, and at no increase in cost, produce a 
stronger, tougher and more durable container that is 102 lbs. 
lighter than when made of carbon steel. This saving in weight 
means easier handling in the shop and during installation, plus 
substantial savings in freight costs—both on the steel used and 
when finished containers are shipped. 


Assures greater portability, prolongs life 


In portable oil drilling rigs like this, every pound of weight 
saved is of vital importance. To keep weight as low as possible 
without sacrificing ruggedness, the Cardwell Mfg. Co., of 
Wichita, Kansas, has built the trailer frame and working plat- 
form of USS MAN-TEN Steel and reduced weight 6,000 lbs. as 
compared to structural carbon steel construction. In the 96-foot 
mast, which can be telescoped and folded down when the rig is 
moved, MAN-TEN Steel used in all the structural members 
reduces weight about 25%, and helps to keep moving costs down 
to a minimum. MAN-TEN Steel’s superior strength and abrasion 
resistance, plus its high fatigue strength, also pay off by keeping 
the rig steadily on the job. 







| 
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USS MAN-TEN Steel-the low cost 
way to build better performance 


into equipment like this 


N THE PAST 24 YEARS, USS MAN- 

TEN Steel has earned the high re- 
gard of design engineers—and for 
good reason. 

Faced with the knotty problem of 
improving equipment, while at the 
same time keeping down its cost, 
they have found that with USS Man- 
TEN Steel they not only could ma- 
terially reduce weight—or greatly 
increase strength and durability 
but often could do so at lower cost 
than with structural carbon steel. 

For USS Man-TEN Steel, although 
it costs only about 25% more, has a 
yield point at least one and one half 
times that of structural carbon steel. 
It has greater abrasion resistance. Its 
fatigue strength is about 40% higher. 
Its resistance to atmospheric corro- 
sion is twice that of carbon steel. In 
addition, USS MaN-TEN Steel is 
more readily worked and welded 
than structural carbon steel of the 
same strength level. 

Thus when MAn-TEN Steel is used 
in the same thickness as structural 
carbon steel, it will increase strength 


- 


50% at only about 25% increase in 


material cost. And when used in 20 
to 25% thinner sections, MAN-TEN 
Steel construction, though lighter, 
may be designed for both greater 
strength and lower cost. 

The increased working capacity, 


To find out how you can incorpo- 
rate USS Man-TEN High Strength 
Steel in your designs most efficiently 
and economically, send for our 174- 
page “Design Manual for High 
Strength Steels.” This authoritative 
book covers every facet of this im- 


longer life and greater freedom from 
maintenance its use ensures are 
money-saving advantages that pay 
off BIG in customer satisfaction and 
increased salability. 


portant subject. For your free copy, 
write — on your company letterhead, 
giving your title or department—to 
United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pa 


Cuts weight 15%, increases payload capacity 15% 


This 50-ton Dart coal hauler is a classic example of how USS MAN-TEN Steel can 
solve a difficult weight problem. Large trucks like this are generally designed right 
up to the limit of tire capacity. In other words, their size is largely determined by 
the maximum combined weight of truck and payload that the tires can safely 
carry. Thus the 15% reduction in body weight made possible by lighter MAN-TEN 
Steel construction, by lifting that much weight off the tires, enabled the designers 
to increase the payload capacity by a highly desirable 15% so that the truck is able 
to carry a huge 50-ton load on rough, off-road hauls without undue jeopardy 
to tire life. 

Ten trucks like this, built by Dart Truck Company, Kansas City, Kansas, have 
been in use more than three years at Sunnyhill Coal Company's New Lexington, 
Ohio, workings. Each hauls an average 120,468 tons per year. To date, none has 
required repair of any kind. All are still in perfect condition. 


UNITED STATES STEEL CORPORATION, PITTSBURGH * AMERICAN STEEL & WIRE DIVISION, CLEVELAND * COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


NATIONAL TUBE DIVISION, PITTSBURGH - 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


USS HIGH STRENGTH STEELS 


USS MAN-TEN * 


USS COR-TEN * USS TRI-TEN 


USS, MAN-TEN, COR-TEN and TRI-TEN are registered trademarks of United States Steel 
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TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. * UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
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in single-phase 


‘TOS 


motors up to 5 hp 


wee 
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KLIXON MOTOR PROTECTORS 


mean maximum safe output, minimum down time 


With the new Klixon Inherent 
Motor Protector for 3-phase 
motors, you now have available 
the same full safe capacity from 
polyphase motors that you have 
been getting for the past 20 years 
in single-phase motors. 

Motor manufacturers are now 
able to supply Klixon built-in pro- 
tection in standard 3-phase motors 


as well as in single-phase motors. 


Motors protected with Klixon 
Inherent Protectors prevent over- 
heating caused by: 
€ PROLONGED OVERLOADS 
€ STALLING 
€ FAILURE TO START 
€ LACK OF VENTILATION 
€ INCREASE IN AMBIENT 

TEMPERATURES 

PLUGGING OR REVERSING DUTY 

UNBALANCED VOLTAGE 


Always specify and use motors 

single and polyphase — with built- 
in Klixon Protectors. 

Remember, Klixon automatic and 
manual reset protectors: 
Xy REDUCE PRODUCTION DOWN TIME 
Y MINIMIZE MOTOR REPAIRS AND 

REPLACEMENTS 

ELIMINATE MOTOR BURNOUTS 

SIMPLIFY MOTOR CONTROLS 


ASSURE 
CAPACITY 


MAXIMUM SAFE MOTOR 


METALS & CONTROLS [4] CORPORATION 


Spencer Thermostat Division 


KirxoN 


3812 Forest Street, Attleboro, Mass. 
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Two metals are often better than one 


and General Plate Clad Platinum Group Metals* 
are a case in point 


By using General Plate’s clad platinum group metals you 
can greatly cut costs without reducing the efficiency 
of your pure platinum group parts. 


With platinum clad metals you reduce material costs but 
retain pure platinum’s high corrosion resistance. And there’s 
an additional plus — by cladding platinum to specific metals 
you can enjoy extra advantages such as greater strength, 
reduced weight, or high electrical and thermal conductivity. 


There are numerous uses for Genera! Plate’s clad platinum 
group metals among them are vessels, slip rings, 
electrodes, anodes and cathodes, electrical] contacts, jewelry, 
rupture discs and many other products. . . possibly yours. 
Whatever your platinum needs, it will pay you to 
investigate General Plate’s platinum clad metals first 
they’re available in sheet, wire, tubing, foil and gauze. 
Write today for information on General Plate platinum 
clad metals — ask for catalog sheet PLA-5. 


PLATINUM 

BASE METAL 

PLATINUM 

PLATINUM | 

nm *" 29 


Platinum gr cl n, iridium, osmium, palladium, 
rhodium, at id í £ uth enium 


You can profit 
by using 


METALS & CONTROLS } CORPORATION — cerera ris 


age Clad Metals. 
General Plate Division 1012 Forest Street, Attleboro, Mass 


FIELD OFFICES: NEW YORK, CHICAGO, DETROIT. MILWAUKEE. LOS ANGELES 
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When measuring high limits 
DON'T 


turn fixed gage onto screw 


turn screw into gage with a 
conventional wrench 


turn screw into gage holding 
head by 2 fingers to insure 


When gaging gages 


DON'T 


vse handle on set plug 
when setting fixed gage 


check variable gage for ex- 
cessive play 


These illustrations from new SPS booklet show some of the do's and don'ts of gaging precision threads. 


3A threads: what they are; how to 
gage them — new SPS booklet tells all 


Threads made to Class 3A fit are the most precise in general 
use in industry. But you do not always get the 3A precision 
you specify. Because of many different gaging techniques that 
yield varying results, screws with threads well outside the Class 
3A tolerance limits often pass inspection. 


SPS has prepared a new booklet on this subject. It explains 
clearly what Class 3A threads are and the pros and cons in- 
volved in the widely varying gaging techniques in use today. It 
reviews the gaging of high and low limits of 3A threads, sam- 
pling techniques, and even the methods of gaging gages. 


All standard Ur 8RAKO socket screw products fall within 
specified tolerance !imits no matter what method is used to gage 
them. Leading industrial distributors carry complete stocks. 
Unbrako Socket Screw Division, STANDARD PRESSED STEEL 
Co. Jenkintown 28, Pa. 


32 


We also manufacture precision titanium 
fasteners. Write for free booklet. 


Form 2239, “Class 3A Threads: what they 


are; how to gage them." 16 pages, with 


many illustrations. Write for free copy today. 


STANDARD PRESSED STEEL CO. 


—T2nan 
UNBRAKO socker screw DIVISION $ 


JENKINTOWN PENNSYLVANIA 
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DOW CORNING 
CORPORATION 


New "Shape-it- yourself" Silastic 
Vulcanizes at Room Temperature 
A new, room temperature vulcanizing 
silicone rubber with excellent handling 
characteristics and durability 
available from Dow Corning. 


is now 


The new rubber, Silastic* RTV 501, stays 
70 to SOOF 
exceptional resistance to moisture and 
the other 
shown below make Silastic RTV 


for encapsulating 


rubbery from and has 


weather. These and properties 


501 ideal 


electric and electronic 


assemblies and for general potting, seal- 


ing and calking applications 


Easy to the silicone rubber 


has a long shelf life and mixes easily with 


process, new 


the recommended catalyst. The two ingre 
blended either 
mechanically as long as three hours before 


dients can be manually or 
Both the fluid polymer and 
catalyst have a viscosity of approximately 
Silastic RTV 501 cures 
at room temperatures within 24 hours and 
attains physical 


being used. 


60.000 centistokes. 


maximum properties in 


only 2 to 3 days No.456 


Typical Properties of Silastic RTV 501 


Serviceable 
temperature 


70 to 500F 
300 to 500 


range 
Electric strength, volts/mil ... 


Dielectric constant, 
10? cycles per second 


Dissipation factor, 
10? cycles per second 


Water absorption after 70 hours 
at 212 F, percent 


oilicone News 


FOR DESIGN ENGINEERS 


No. 45 


SILICONE ADHESIVES AID DEVELOPMENT 


OF PRESSURE-SENSITIVE TEFLON TAPES 


With the aid of 274 
Adhesive, the first pressure-sensitive 
adhesive ever developed that will stick 
te Teflon, Minnesota Mining has intro- 
duced a new Teflon-coated “Scotch” 
brand tape with a wide field of poten- 
tial applications. 


Dow Corning 


Applied to main rollers 
machines making heavily sized papers, for 
3M tape promises to 


“stickiest” problems 


carrying on 
example, this new 
eliminate one of the 
in the paper industry 
| on these rolls so rapidly that repeated shut 


Sizing accumulates 


ALL-NEW REFERENCE GUIDE TO SILICONE PRODUCTS NOW AVAILABLE 


Most complete reference guide to sili- 


cones ever produced, describes Dow 


Corning silicone products now available 
in commercial quantities: fluids, lubri- 
cants, resins, adhesives, varnishes, 
dielectrics, rubber, water repellents, tex- 
tile leather 


other specialized forms. 


finishes, treatments, and 


Its 16 pages are filled with data and illus 
trations suggesting ways in which you can 


per 


formance and add new sales appeal to your 


cut costs, simplify designs, improve 


FOR DATA RELATING TO THESE ARTICLES, CIRCLE 


products with Dow Corning Silicones. 


for handy reference, this 
ill-new 1958 Guide 


properties 


Cross-indexed 


includes 


ind uses for the 


E 


sen au os 
DOw CO"M"o 
snicowe * 


many new silicone 
products developed 
in recent months. A 
'must" for every 
design reference 
file, you can obtain 
your Free Copy by 


circling No.457 


downs are necessary to clean them before 
the paper is ruined, or before the build-up 


hardens off 
Now, 
ping the steel rollers with the new 
the 


and must be chiseled 


however, by simply half-lap 


wrap- 
Teflon 
sizing is 


silicone adhesive 


re pel led 


tape, 


maintenance reduced. 


which 
is demon- 


and 


costs 


this 
3 to 6 mils thickness 
strated in the photo above 


[he effectiveness of wrapping, 
adds only 
the 
wrapped 


as clean as 


Note how 
lead carrying roller on the right 
with tape a year ago, is still 
surface 
with 


vul- 


a whistle. In contrast, the steel 


roller is almost completely covered 
though it 


position 


sizing even 


. ` le 
occupies a less 


nerable in the 


line-up 


the steel rollers directly with 
Teflon would produce a similar effect 
at a prohibitive cost. The 3M 
economical that in some cases 


for itself in 


Coating 
but 
tape is so 
it has paid 
a single day’s run! 

Dow 


Because of 


Facts about Corning silicone 


Sives: 


adhe- 


their semi-inorganic 


nature, silicone adhesives have 


many 


Pressure-sensitive 


unusual properties 


based on them stick to almost 


surfaces. Silicone adhe 


including wet 


possess good strength, are superb electrical 


p 


REFERENCE NUMBER IN COUPON ON NEXT PAGE 


MORE 


= 





DOW CORNING 
CORPORATION 


NEW LITERATURE 
AND TECHNICAL DATA 
ON SILICONES 


Silastic —in mechanical applications — increases 
life and equipment; 
reduces maintenance and downtime. A completely 
new brochure gives properties and cites applica- 
tions and case histories to help you use this 


serviceability of original 


versatile silicone rubber to best advantage in 
your application. No. 460 


Dow Corning Silicone Lubricants, including oils 
and greases, are described in a new, illustrated 
8-page brochure that gives their properties, 
lists their applications, and cites factors which 
contribute to obtaining longer life. No.461 


Silicone Materials in Appliance Design, a recent 
article in ELECTRICAL MANUFACTURING, lists 
a variety of applications for several different 
silicones in appliances, describes how silicones 
have made possible design changes heretofore 
impractical, and how they extend service life 


and dependability No. 462 
* 


Solventless Silicone Impregnating Resins 
commercially available for electrical and elec- 


now 


tronic equipment, are free-flowing, can be 
blended, and have good pot life. On curing, 
these silicone encapsulating resins set to a solid 
mass having good electrical and physical prop- 
erties; and retain such properties that a service 


life of 10 years at 400 F is indicated. No. 463 


Antifoam B, the lowest priced silicone foam- 
killer, has greater stability than any other water 
dilutable silicone defoamer commercially avail- 
able. Antifoam B will not separate, oil out, settle 
or precipitate in most applications; retains uni- 
formity and effectiveness under adverse 
Ready to use, 


No.464 


even 
storage or operating conditions. 
it requires no diluting or pre-mixing 


"More Muscles for Tomorrow" —A movie in color 
and sound, gives visual proof of the benefits 
of silicone electrical insulation. Silicone insulation 
means increased production, reduced  mainte- 
nance, freedom from over-motoring, and savings 
A folder describing the 
movie and explaining how to arrange for show- 
ings is yours on request No.465 


in space and weight. 


Dow Corning Corporation, Dept. 8624, Midland, Michigan 
lease send me 456 457 458 459 460 

461 462 463 464 465 
NAME 
TITLE 
COMPANY 
STREET 
CITY 


ZONE___STATE__ 


licone New 


in liquid springs 


Silicone Fluids Make Automotive Components 
Perform More Reliably, More Uniformly 


Dow Corning silicone fluids 
near-constant over 
broad temperature spans, they are help- 
ing designers hurdle performance bar- 
riers set by the limitations of organic 
fluids, and thereby open the 


many design improvements. 


Because 


retain viscosity 


way to 


Viscosity vs Temperature, Dow Corning Silicone Fluids 





media 
fluids, 

such 
designs as torsional vibration dampers, 


Frequently specified as 
coupling fluids and 


silicones have proved successful in 


damping 
compressible 


dash- 


instruments, 


hydraulic couplings, 
pots, 


liquid springs, 


delicate gages and 


Future applications in the automotive, 
fields 


when you consider the unique basic prop- 


aviation and other seem limitless 


530 degrees serv- 
130 to 400 F; 


great resistance to oxidation and viscosity 


erties of silicone fluids: 


iceable temperature range, 


breakdown due to shear; high degree of 


compressibility; low coefficient of expansion. 


Available in many viscosities, Dow Corn- 
ing silicone fluids assure dependable, uni- 
form service under operating conditions 
that cause organic oils and fluids to deteri- 


No. 458 


orate rapidly 


ADHESIVES FOR TEFLON (« 
little 


extremes of heat, cold and weather. 


affected by 
Sev- 
eral manufacturers are now producing sili- 


insulators, and are 


cone adhesive tapes with special backing 
suit the specific 


No.459 


materials to needs of 


applications. 


SILICONE NEWS is published for product design and development engineers by 


Dow Corning CORPORATION 


MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT LOS ANGELES NEW YORK WASHINGTON, D. C. 


CANADA w CORNING $ 


GREAT BRITAIN: MIDLAND SILICONES LTO 


FRANCE: ST. GOBAIN, PARIS 





n, application and fa 
covered fully in our ne 
Service Y request o1 

ompth I he Cari 


farpen ter 


improved alloys for elevated temperature service 
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Because of his laboratories and know-how the leader 


can give you better design. The leader can afford more 


efficient tooling and greater quality control. 


The leader can give you a better cylinder without a 
premium price. 


The leader in air and hydraulic cylinders is Hannifin. 


AIR AND HYDRAULIC 


HANNITIN 


POWER CYLINDERS 


Write for your copy of this new Hannifin Cylinder File 
complete, easy-to-use, easy-to-order-from information 
on five lines of Hannifin cylinders. Hannifin Company, 


|| | 
525 South Wolf Road, Des Plaines, Illinois. || y 
|] HANNIFIN 


H 
| 
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Quick-Opening Fasteners 


Selecting Small Fastenings for Metal Closures 


in 
pek Compression 


Quarter-Turn Fastener 


Lion Fasteners open and close with a 
V4 turn, hold sheets tightly under the 
rugged 
Quickly operated and fully retained 
in the outer panel, they are approved 
under U. S. Government military speci- 
fications. Stud and receptacle float for 
easy alignment and simplified. hole 
preparation. Flush, oval, wing, knurled, 


compression of a spring. 


ring, and key head styles available. 
Sizes—No. 2, No. 5, and High Strength 
for extra heavy duty. 


Cabinet Latch 


Just drill a hole, push the fastener stem 
through, and slide the special push-on 


%* Quotation from’ Designing Electronic Equip- 
ment for Maintainability’; Machine De- 
sign, July 12, 1956. 
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Use captive fa 
nuts Fasteue 


tandard band 


(John D. I 


/ r Researt h) 


clip into place. No welds, screws, bolts 
or rivets: the fastener is permanently 
installed in seconds ! 


Adjustable to any grip length or panel 
thickness, the pawl is fixed in place by 
fastener’s 


a single set screw. The 


brightly finished knob is set off by a 


plated washer. Also furnished with 
screwdriver operated flush head. 


Spring Tension Latch 


For fastening slide-out drawers and 
hinged panels the Southco Arrowhead 
Latch is recommended. It locks or 
opens with a quarter turn yet occupies 
less than %” inside space 


Doors are held under spring tension— 
a push against the arrowhead knob 
relaxes this tension, allows operation 
with fingertip ease. Drill a single hole 
for installation—no fastening to the 
door is necessary. No striker plate 
is needed. 

Pawl stop is eliminated—arrowhead 
shows at a glance exact position of 


pawl. 


er and l 


r win 


Re earch Scientist » 4 


Adjustable Panel Latch 


Small doors and panels can be fastened 
with greatest speed and lowest cost 
with the Southco Adjustable Latch 


The entire fastener is quickly installed 
through two holes punched in the 
door; no bolts or rivets are needed 


It operates with a quarter turn, requires 
no striker plate. An extra twist after 
the nylon pawl is engaged pulls up the 
door to form a seal and eliminate 
vibration 


Available with 


Phillips head 


wing, knurled, or 


rae 


Free 

Fastener 
Handbook 

Send for your free copy of Fastener 
Handbook No. 7, just released. Gives 


complete engineering data on these 
and many 


ISIP a 


other special fasteners 


Fifty-two pages, in two colors 


Write on your letterhead to Southco 
Division, South Chester Corporation, 


) 


236 Industrial Highway, Lester, Pa. 


/ 
/ 
/ 
/ 


FASTENERS 





ALCOA’S NEW 


2011-T3 


Here's the "Lightweight Champion of the Machining World." Watch 
this free-machining aluminum alloy perform amazing feats of economy 
and versatility through a blizzard of fine, crisp chips. It’s just the 
ticket for most screw machine products. 


FREE SHOWING 


6061-T6 


The fabulous alloy that’s unequaled where service calls for 
exceptional resistance to corrosion, suitability for welding 
or brazing. It’s the most finishable of the aluminum screw 
machine stock alloys. 


Be sure to see these amazing alloys perform their 
spectacular feats of strength, economy, machin- 
ability, finishability and corrosion resistance. De- 
termine a date for a showing to your group and 
contact your nearest Alcoa sales office. They'll 
confirm a show date for you and send the film to 
reach you in time for your meeting. No charge. 
Aluminum Company of America, 865-M Alcoa 
Building, Pittsburgh 19, Pennsylvania. 
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“THE FOUR AMAZING ALLOYS” 
DEMONSTRATES THE VERSATILITY OF 


ALCOA ALUMINUM SCREW MACHINE STOCK 





2024-T4 2017-T4 

The daring “Aircraft Alloy.” Noted for its strength. Tops The startling alloy that’s priced lowest of the aluminum 
where tight, vibration-, strain- and wear-proof assemblies screw machine stock alloys. Handles tough service jobs with 
are a must. a high degree of machinability. 







Learn why leading companies have switched to Alcoa Aluminum Screw Machine Stock 
ALUMINUM COMPANY OF AMERICA 


865-M ALCOA BUILDING, PITTSBURGH 19, PENNSYLVANIA 


Your 
Guide 

to the Best 
in 
Aluminum 
Value 


ALCOA ©. 
ALUMINUM 
NAME TITLE 


NEW! “ALCOA THEATRE" 


A? 
rel EXCITING ADVENTURE 
“10” ALTERNATE MONDAY EVENINGS 


| Please send booklet with direct quotes from industry leaders on why they buy from Alcoa 
| COMPANY 
J 


ADDRESS CITY STATE 
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Here's a control valve 


that assures you 


leak-proof 
service 


Highly-lapped metal-to-metal surfaces of this 
Nicholson control valve assure you leak-proof serv- 
ice. The O-ring stem packing and O-ring seal be- 
tween the body and base make joints leak-proof 
without excessive bolt tension. 


You can use the Model 300 with air, water, hy- 
draulic fluid or oil as the pressure medium... at 
operating pressures to 300 psi. Use it to activate 
single- or double-acting cylinders. Simple and rugged, 
this valve provides accurate, repeatable control of 
equipment such as presses, hoists, clutches and 
chucks. Valve maintenance is no problem... all 
stem, base and disc bearing surfaces are lubricated 
through one easily accessible fitting on top of valve 
stem. Lubricant reservoir in base reduces frequency 
of lubrication. 


No need to stock valves or parts for service with 
different pressure mediums. This valve’s one com- 
bination of corrosion-resistant materials—bronze 
body, aluminum-bronze base, stainless-steel disc, 
hard chrome-plated stem—is well suited for all of 
the most commonly used pressure mediums. It’s 
available in three pattern sizes covering five stand- 
ard pipe sizes from !4" to 1"... small enough and 
light enough to be supported by connected piping. 


For a 3- and 4-way control valve that will give you 
leak-proof, trouble-free operation, specify Nicholson. 
W. H. NICHOLSON AND COMPANY, 14 OREGON ST., 
WILKES-BARRE, PA. Sales and Engineering Offices 
in 98 principal cities. 


Write for Bulletin 300 ... cover- 
ing design, construction, sizes and 
applications for the Model 300 


OF WILKES-BARRE 
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| Ready, Set, GROW... with 


—_ 





| | 
| 
vad 
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! 


lone for new or better products are easy and econon 
carry out when they call for aluminum extrusions. You can rely 


skill are devoted solely to the service of our metal cust 

It will pay you to tie the growth of your business to the most 
dependable sources of supply. Revere Copper and Brass I: 
corporated. Founded by Paul Revere in 1801. Executive Off 

230 Park Avenue, New York 17, N. Y 

Revere Aluminum Mill Products include coiled ond flat sheet, both plain 
ond embossed, circles, blanks, Tube-In-Strip, extruded products, seamless 


drawn tube, welded tube, rolled shapes, electricol conductors, forgings, 
foil, and frozen food containers 


NEMA Sizes 0 and 1 


Two, three and four-pole construction 


ER oe ee ee eae ne 


ELECTRICAL 
EQUIPMENT 


EC&M ueavv inDusTRY ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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Starter has EVERYTHING! 
















SMALLER! 
Takes less space, whether it's 
built into machine or mounted 
externally 


SMART STYLING! 

Matches the streamlined ap- 
pearance of today's modern 
machines 


QWIK-MAKE, QWIK-BREAK ! 
Positive snap action opening 
and closing of contacts. Longer 
contact life 


TRIP-FREE 

OVERLOAD PROTECTION! 
Impossible for operator to hold 
motor circuit closed against 
overload 


LONGER LIFE! 
Toggle Action operating mech- 


anism. Heavy duty construction 
throughout 









EASIER INSTALLATION! 


Wire it without removing starter 
from enclosure. All terminals 
have pressure wire connectors 


EASIER MAINTENANCE! 
“Off-the-Shelf” parts kits make 
normal maintenanceand modifi- 
cations easier than ever.They're 
easy to buy, easy to identify, 
and faster to install 


TAMPER-PROOF! 

Cover padlocking device pre- 
vents tampering by unauthor- 
ized personnel. Safety latch 
locks "start" button in "OFF" 
position 


VISIBLE INDICATION 

OF OVERLOAD! 
Self-centering pushbuttons 
show when overload has oc- 
curred 





















































































CHOICE OF ENCLOSURES 


Fractional-horse- 
power manual start- 
ers are available 
in a full line of en- 
closures including 
General Purpose, 
Flush Mounting, 
Water and Dust 
Tight, and Explo- 
sion Proof 





Water and Hazardous Flush 
Dust-Tight Locations Mounting 









PRU i Pa — E E 23 A | 







Write tor BULLETIN 2510 B-C 
Address Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 
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NEMA Sizes 0 and 1 


Two, three and four-pole construction 


eae 


P ce a ae ali 


ELECTRICAL 
EQUIPMENT 


. 
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EC&M HEAVY INDUSTRY ELECTRICAL EQUIPMENT... NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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SMALLER! 
Takes less space, whether it's 
built into machine or mounted 
externally 


SMART STYLING! 

Matches the streamlined ap- 
pearance oí today's modern 
machines 


QWIK-MAKE, QWIK-BREAK ! 
Positive snap action opening 
and closing of contacts. Longer 
contact life 


TRIP-FREE 

OVERLOAD PROTECTION! 
Impossible for operator to hold 
motor circuit closed against 
overload 


LONGER LIFE! 


Toggle Action operating mech- 
anism. Heavy duty construction 
throughout 


EASIER INSTALLATION! 


Wire it without removing starter 
from enclosure. All terminals 
have pressure wire connectors 


EASIER MAINTENANCE! 
Off-the-Shelf” parts kits make 
normal maintenance and modifi- 
cations easier than ever.They're 
easy to buy, easy to identify, 
and faster to install 


TAMPER-PROOF! 

Cover padlocking device pre- 
vents tampering by unauthor- 
ized personnel. Safety latch 
locks "start" button in "OFF" 
position 


VISIBLE INDICATION 
OF OVERLOAD! 


Self-centering pushbuttons 
show when overload has oc- 
curred 


Fractional-horse- 
power manual start- 
ers are available 
in a full line of en- 
closures including 
General Purpose, 
Flush Mounting, 
Water and Dust 
Tight, and Explo- 
sion Proof 


Water and Hazardous Flush d 
Dust-Tight Locations Mounting { 


s 
MRi i ni oes etia 1e aer ios adl 


Write tor BULLETIN 2510 B-C 
Address Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 
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Design data on adhesives 


EMARE Saa 


NUMBER FIVE 
How to minimize peel 
by changing stiffness 


W he n 


tached to thin sheets, the sheets mav 


stiffening members are at- 


deflect in service and set up peel 
stresses on the adhesive. Such peel 
stresses exerted on rigid adhesives can 
cause failure. Some structural adhe- 


sives, however, resist peel more than 


others, Proper design, too, can help. 


For example, if the flanges on the 


stiflening section can deflect with the 
sheet, the peel problem will be mini- 
mized. Thus, reducing the stiffness of 
the flange on the stiffening section 


should result in improvement , . , as 
stiffness of the 


base sheet itself, How stiffness may 


will incre asing the 


pet ] Is show n 


be « hange d to n inimize ] 


below » 


Moy peel May peel 


Basic assembly 


Tapered 


Reduce flange stifness with taper 


Grooves deeper 
foword edge 


Reduce flange stifiness with grooves 


Increase base sheet stiffness 
with extra member 


If you have a design problem involving 
adhesive bonding, we may be able to 
suggest a practical, economical solution 
based on our 36 years of experience in 
making and using adhesives, coatings, 
and sealers. Send details of your prob 
lem to Armstrong Cork Company, Indus- 


trial Div., 8012 Irvin St., Lancaster, Pa 


ADHESIVE e COATINGS * SEALERS 


BONDING METHODS: 
Wet assembly and contact bonding 


Basically, assembly with adhesives in- 
volves placing cleaned and coated 
parts together, with the surfaces to be 
bonded held in intimate contact until! 
the adhesive sets. There are various 
techniques for doing this, depending 
on the materials, their shapes, and 
the properties of the adhesive. 


Wet Assembly 
This technique involves bringing 
the bonding surfaces together while 
the adhesive is liquid and holding 
them in this position with pressure 


BONDING VINYL TO METAL. Here, 
adhesive is being sprayed on the vinyl 
covering and end posts of a folding 
door, This kind of application, where 
clamping is impracticable, requires an 
adhesive with high immediate strength. 


until the adhesive sets or develops its 
bonding strength. 


With 


wood or paper, adhesives used can 


porous materials such as 
set chemically, or through the loss of 
volatile material, or merely through 
cooling as with hot melts. With non- 
porous materials, such as metal and 
plastics, loss of volatile material is 
practically impossible except at edges. 
With these materials, the adhesives 
used must be of the kind that set 
through chemical action, through 
cooling, or through polymerization or 
condensation at high temperatures. 
Or the bonds may be made when 
practically all the solvent is out as 
with “contact” adhesives. 
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In wet assembly, relatively low 
pressure is required while curing, and 
it is easy to obtain accurate alignment 
if mistakes in position are noticed be 
fore the adhesive sets. In addition, no 
floor space is needed for drying of ad 
hesive-coated parts being prepared 
for assembly. On the other hand 
pressure jigs may be necessary during 
curing, and on large operations, the 


amount of floor space involved can be 


substantial, 


Contact Bonding 


This method requires only the ap 


plication of pressure to adhesive- 


coated surfaces to accomplish the 
bonding. With contact adhesives, 
coating of only one surtace is usually 
required. 

Contact adhesives, with inherently 
higher strength than softer, truly 
pressure-sensitive products, generally 
work best when both surfaces are 
coated. However, if the adhesive is 
applied to only one surface, more sol- 
vent must be present in the film at the 
time of assembly to permit transfer 
of the adhesive. With Buna-N, neo 
prene, and reclaim-rubber adhesives, 
there is generally enough residual 
“tack” in the films after solvent evap- 
oration. but tack range varies with 


each adhesive. 

In joining nonporous surfaces, both 
surfaces should be coated, and the 
maximum amount of solvent should 
escape before assembly. W here one 
of the surfaces is permeable, how- 
ever, the adhesive films need not be 
so dry. In bonding impervious mate- 
rials with adhesives that lack ade 
quate tack range for easy assembly 
an inter-liner of cotton duck or chip- 
board will help the volatile material 
to escape. Then, the adhesive can be 
used in a softer condition than per 
missible where no volatile escape is 
possible. 

Generally, contact adhesives de 
velop a reasonable bonding strength 
as soon as assembly is completed. 
Pressure requirements are usually low 

often a hand roller will do the job 

-and pressure need be applied only 
long enough to ensure full contact. 
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PACKARD 


atari 


motor 


FOR 7 A better clothes dryer 


Custom-tailored electric motors for 
mass-production products—they’re 
Packard Electric’s stock in trade and 
many an appliance maker has profited 
in the bargain. 


Because Packard motors are designed 
for rather than adapted to their jobs 

they always provide just the right 
kind of power. Often they also open 


ways to make products look better, 
work better, and cost less. 


Packard Electric engineering and re- 
search teams will work closely with 
you on any motor problem, applica- 
tion or design. And, by delivering your 
motors complete—with special mount- 
ings, attached power supply cord and 
accessories— further help you conquer 


the high costs of assembly, too. Give 
Packard a call today. 


Packard W Electric 





NATIONAL OIL SEAL LOGBOOK 


LOOK AT THE 14 POINTS WHERE 


t 
Fron a seals) 


At 5 positions in the new D-14, Allis-Chalmers specifies steel- 
encased, spring-tensioned National leather oil seals. Two additional 
positions employ steel-en ased, spring-tensioned Syntech 
synthetic rubber seals. At still another position, the control shaft 


torque tube. a springless rubber-covered National Svntech is used. 


All National seals in the D-14 (and many in Allis-Chalmers’ equally new 
D-17 tractor) are standard design National seals. National supplies over 2,500 
different types and sizes of oil seals, leather or synthetic. New seals 


are being designed daily to meet spe ial applications. 


For factual, professional engineering help on any shaft sealing 
problem, call vour National Applications Engineer. 
He’s listed in the Yellow Pages, under “Oil Seals— National Seal 
Division." He's backed up by 36 years of sealing experience, 


and th« productive capacity of three modern plants. 


NATIONAL SEAL Division, Federal-Mogul-Bower Bearings, Inc. 


General Offices: Redwood City, California; Plants: Van Wert, Ohio, Downey and Redwood City, California 
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Waldes Truarc Rings cut assembly costs, improve 
performance of precision photo-optics equipment 


Charles Beseler Co., E. Orange, N. J. uses Waldes Truarc Retaining Rings in 3 applications shown. 
REFLECTING MIRROR ASSEMBLY IN OPAQUE PROJECTOR 


BEFORE 


“The front surface mirror is the most pre- 
cise optical element in a properly-function- 
ing opaque projector,” Beseler writes. 
“Previously we used this extremely cumber- 
some means of holding the mirror in posi- 
tion. As mirror adjustments are always 
required and the mirror is extremely deli- 


cate, our spoilage was terrific." 


: T AFTER 
VU-LYTE I 


PROJECTOR - F : "Two Truarc Series 5100 Rings made pos- 
ZB sible complete redesign of the mirror as- 
sembly. Now mirrors can be adjusted from 
outside the projector. Rejects now are prac- 
tically nil. More precise adjustment of the 
mirror is possible. And because of the 
greater ease in adjustment, we have cut 
labor costs $2.00 per unit.” 


35 MM MICRO-FILM NEGATIVE CARRIER IN ENLARGER 


Here a Waldes Truarc crescent ring, Series 5103, replaced 

a split collar and clamping ring. Results: labor costs cut 

50¢ per unit because of greater ease of assembly. Drier 2 Waldes Truarc Series 5133 E-Rings replaced 2 cap nuts— 
provides more uniform heating. at a saving of 20€ per unit in labor costs. 


Whatever you make, there's a Waldes Truarc Ring de- rials through to the finished product. Every step in manufac- 
signed to save you material, machining and labor costs, ture watched and checked in Waldes' own modern plant. 


ond te improve the functioning of your product. Field Engineering Service: More than 30 engineer- 


ing-minded factory representatives and 700 field men 
Complete Selection: 36 functionally different types. are at your call. 

As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. Al! types avail- 
able quickly from leading OEM distributors in 90 stock- 
ing points throughout the U.S. and Carada. 


In Truarc, you get 


Design and Engineering Service not only helps you 
select the proper type of ring for your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design, 
Controlled Quality from engineering and raw mate- assembly and production problems... without obligation. 


ee WALDES Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C.1, N.Y 


Please send new, descriptive catalog showing al 
types of Truarc rings and representative case his- 
tory applications Meese print 

ul Name 
Title 


RETAINING RINGS vae ade 


Business Address 
WALDES KOHINOOR, INC. Z 
one .. State 
47-16 AUSTEL PLACE, L. I. C. 1, N. Y. 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U. S. Patents 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,31 
2,544,631; 2,546,616; 2:547 263; 2,558,704; 2,574,034; 2 577,319; 2,595,787, and other U. S. Patents pending. Equal patent protection established in fore 
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NAUGATUCK Kralastic 


Tr m 


Ni APT ed 


m. "E 


Keeping a golf course green—4O miles of KnRALaAsrIC pipe 


40 miles of Kralastic® pipe make up the main sec- 
tion of an underground sprinkling system for the 
two I8-hole golf courses at the new Torrey Pines 
Mesa Golf Course, San Diego. Thought to be the 
largest plastic sprinkler system installed at a golf 
club, this is only one of the many famous courses 
in which Triangle Plastic Pipe* employed Nauga- 
tuck's Kralastic. 

Kralastic is a resin-rubber blend offering supe- 
rior physical properties no other pipe material can 
match. Hard, tough and resistantto most chemicals, 


* TRIANGLE Plastic Pipe Division, Triongle Conduit & Cable Co., Inc., New Brunswick, N. J. 


Kralastic pipe is impervious to water and soil ele- 
ments. Lightweight and easy to handle, Kralastic 
pipe requires no special trenching, no handling 
equipment, can be either threaded or solvent 
welded. 

The first resin-rubber to produce successful 
plastic pipe, Kralastic has proved its unmatched 
advantages for carrying natural gas, brine, oil, 
water, and in many other applications. Why not 
find out how Kralastic pipe can economically serve 
you by writing to Naugatuck today? 


United States Rubber 


Naugatuck Chemical Division, naucatuck, connecticut 


Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices 


BRANCHES: Akron * Boston * Gastonia, N. C. * Chicago * Los Angeles « Memphis * New York * Philadelphia * CANADA: Naugatuck Chemicals, Elmira, Ont. * CABLE: Rubexport, N. Y. 


+8 
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Design to meet 
Toughest lubrication re 


with this centralized 


ALEMITE ACCUMATIC SYSTEM 


quirements 


Can be designed into any machine 
in 4 easy steps ! 


1. Remove grease cups or 
grease fittings. 


Type Il Accumatic Valve 


Handles difficult multiple-bearing lubrication un- 
der all conditions. Fully sealed for clean lubrica- 
tion of power shovels, cement kilns, conveyors — 
any outdoor or indoor installation. Operates 
whether completely immersed in fluid . . . covered 
by dirt or grit . or protected by anti-corrosive 
paint. For fluid oil or light grease. Four sizes, de- 


livering from .050 to .500 cu. in. of lubricant. 


Fully hydraulic—no spring? to adjust or replace. 


Now available with Lubrication Recording 
Cycle Counter—for a fully automatic record 
of bearing lubrication! | 


Tests show no appreciable variation in the amount 
of lubricant discharged |after 73,312 cycles — 
equal to 122 years of twice-a-day service! 


ALEMITE ACCUMATIC ADVANTAGES! 


è Prevents application of wrong lubricant 


© Seals completely against damaging dirt, grit and water 


èe No parts are neglected — lubricates inaccessible 


and dangerous bearings at regular intervals 


e Eliminates product spoilage due to over-lubrication 


e Eliminates point-by-point lubrication methods 


services all bearings in one operation 


e Delivers exact amount of lubricant to bearing 


ALEMITE 


REG U S PAT OF 


Division of STEWART-WARNER CORPORATION 


ALEMITE, Dept. AA-127 


2. Connect each valve in system to 
its two lubricant supply lines. 


A 3. Connect valve outlets 
to inlet of bearings. (Each 
valve serves two bearings.) 


4. Provide central pump for 
supplying lubricant to system 


Alemite Accumatic Catalog 


1850 Diversey Parkway, Chicago 14, Illinois 


STEU RR T “oe 


Company 
Address 


City 


Please send me my free copy of the complete Accumatic Catalog 


Zone State 








B. 


- Constant 
speed under 
varying loads 


Tw wir 


4 4 


They look like twins — 
but one is synchronous 


Louis Allis “Syncro-Spede”* offers—for the first time—a synchronous 
motor in the same frame sizes as a standard induction motor 


New from Louis Allis — the most compact and effi- 
cient synchronous induction motor on the market 
... the revolutionary “Syncro-Spede.” It’s the only 
synchronous motor built in standard NEMA frames 
for comparable ratings in any enclosure. 


The space-saving “Syncro-Spede” has no external 
excitation, wound rotating fields, collector rings or 
brushes—offers simplified control and low-cost oper- 
ation, virtually maintenance-free. 


In performance, “Syncro-Spede” delivers and main- 
tains exact synchronous speed within its rated ca- 
pacity, regardless of load variations or voltage dips. 
When powered by a single adjustable frequency 
source acceleration, running speed, and deceleration 


*''Syncro-Spede'' is a trademark of the Louis Allis Co 


MANUFACTURER OF ELECTRIC 


MOTORS AND ADJUSTABLE 


of several different ratings of “Syncro-Spede” motors 
can be synchronized. 


*Syncro-Spede" is the low-cost answer to such 
demanding synchronous applications as precise ad- 
justable-frequency mu!ti-motor systems .. . high-fre- 
quency generator drives and constant-speed convey- 
or drives... precision timing and metering devices 
. . . recording instrument drives . . . any system 
requiring constant speeds from no-load to full-load. 


“Syncro-Spede” sizes range up to 100 hp. For in- 
formation and expert application engineering as- 
sistance, contact your nearby Louis Allis District 
Office or write directly to The Louis Allis Company, 
458 East Stewart Street, Milwaukee 1, Wisconsin. 


LOUIS ALLIS 


SPEED DRIVES 





Now 
An all-around pressure-tight seal for 


hinged-cover transit cases with 


LINK-LOCK and HINGE-LOCK 


€ LINK-LOCK 
O HINGE-LOCK 


Two HINGE-LOCK and two LINK-LOCK Fasteners provide all-around sealing pressure 
on this container manufactured for the U.S. Navy by the Bonded Structures Division, 
Swedlow Plastics Company. 


The new Simmons HINGE-LOCK, used in combination with LINK-LOCK, 
provides an even, pressure-tight seal on equipment containers and transit 
cases with hinged covers. A half-turn applies pressure to both types of fas- 
teners. When pressure is released HINGE-LOCK becomes a free-operating 
hinge, and LINK-LOCK disengages to permit opening. 

Originally developed by Simmons in collaboration with the Engineering 
Department of Swedlow Plastics Company, Bonded Structures Division, 
HINGE-LOCK is similar in principle and appearance to LINK-LOCK. Both 
are available in light and medium duty sizes as matched hardware. LINK- 


LOCK is also available in a higher-capacity, heavy-duty size. 


SEND TODAY for complete data, including dimensions, capacities. Engineer- 


ing service is available...Outline your requirements. Samples on request. 
No. 3 HINGE-LOCK 


Si M M ON S FASTENER CORPORATION 175) North Broadway, Albany 1, New York 


QUICK-LOCK + SPRING-LOCK + LINK-LOCK « HINGE-LOCK « ROTO-LOCK + DUAL-LOCK 
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Pushbutton starting 


packaged for gasoline 


engines up to 4hp 


NEW MODEL 850 FAIRBANKS-MORSE ELECTRIC STARTER, 
operated by 12-volt battery, fits right on your present engine 
to extend sure-fire pushbutton starting to gasoline engines 
up to 4 hp. Clutch mechanism is same design as for your 
present rewind starter. Performs equally well in all posi- 
tions. Add this important timesaving and trouble-ending 
advantage to your equipment now and watch the fast re- 
sponse of your customers! 


Remote pushbutton switch can be installed at any convenient 


location to make riding mowers and mobile industrial equip- 
ment easier and more pleasant to operate. 


B FAIRBANKS-MORSE 


( A name worth remembering when you want the BEST 


MAGNETOS « REWIND AND ELECTRIC STARTERS * WATER SYSTEMS + GENERATING 
SETS © PUMPS * MOTORS * SCALES * DIESEL LOCOMOTIVES AND ENGINES 


ia €: 
OY. Sk | NY 
ir p : a f 
f 
\ k d ( 


—À U 
FASTER, EASIER STARTING FOR SMALL GASOLINE ENGINES 
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Compact gearing 


Enthusiastic response to a kit offer in Better Homes and 
Gardens proves consumer public wants this pushbutton 
starter on power mowers and other small engines. 

Opens the way to the addition of lights and other power 
accessories on your equipment. 

Snowballing recognition by gasoline-engine-powered equip- 
ment manufacturers and demand by users are rapidly 
making Fairbanks-Morse Electric and Rewind Starters 
standard equipment on all types of gasoline engines. Send 
coupon below for complete facts and features on the trend- 
setting Fairbanks-Morse line. 


READ about the world's most complete 
line of rewind and pushbutton starters. 
Cutaway photos, detail drawings, specifi- 
cations, application charts. 


Fairbanks, Morse & Co., 
Magneto Division 
Beloit, Wisconsin 


Name 
Company 
Street 


City 





For whatever you will make... 


‘AX HIGH-STRENGTH STEELS 
PROVIDE STRENGTH 
WITH LIGHT WEIGHT 
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Transportation today stands on the threshold of a 
major breakthrough in the new direction of 
reduced handling for faster, easier distribution. 


Piggyback is here to stay, so is “fishyback”’ and 
"birdyback." Sturdy, versatile steel containers 
move quickly and economically from flatear to 


trailer—from ship to shore—even from ground 
to alr. 


Already N-A-X HIGH-STRENGTH steels are playing a 
leading role in this modern transportation trend. 
By providing the extra strength and corrosion 
resistance to assure long container life, plus light 
weight for economical handling and shipping, 
N-A-X HIGH-STRENGTH steels continue to accelerate 
transportation progress. 


Check These Important Advantages for Your Job: 
N-A-X HIGH-STRENGTH steels— both N-A-X HIGH- 
TENSILE and N-A-X FINEGRAIN— compared with 
carbon steel, are 5056 stronger e have high fatigue 
life with great toughness e are cold formed readily 
into diffieult stampings e are stable against aging 
e have greater resistance to abrasion e are readily 
welded by any process e offer greater paint adhe- 
sion e polish to a high luster at minimum cost. 


Although N-A-X FINEGRAIN'S resistance to normal 
atmospheric corrosion is twice that of carbon steel, 
N-A-X HIGH-TENSILE is recommended where resist- 
ance to extreme atmospheric corrosion is important. 


For whatever you make, from steel boxes to box- 
cars, With N-A-X HIGH-STRENGTH steels you can 
design longer life, and /or less weight, and economy 
into your products. Let us show you how. 
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N-A-X Alloy Div., Dept. C-7 
Great Lakes Steel Corp., Detroit 29, Michigan 


Please send me 12-page illustrated technical catalo 
N-A-X HIGH-STRENGTH steels. 


Please have your representative cont 


Name 


Company 


N-A-X Alloy Division, Dept. C-7 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan t Division of 


NATIONAL STEEL als 


CORPORATION 





These pump rotors 
are actual size. 


Just how strong are metal powder parts ? 


Metal powder parts by Moraine Products prove their strength and stamina every day on a 

wide variety of jobs. Take the automatic transmission pump rotors that are shown above. 

Millions of them perform efficiently and dependably billions of times during the life of the 

transmissions in which they are used. Rugged long-lasting metal powder parts by Moraine 

Products are the modern economical answer for an ever-increasing number of applications. 
Moraine Products also produces: Moraine Power Brakes « Delco hydraulic brake fluids, brake assemblies, 


master cylinders, wheel cylinders, and parts « Moraine friction materials « Moraine-400 and M-100 automo- 
tive engine bearings « self-lubricating bearings and porous metal filters « rolled bronze and bi-metal bushings. 


Moraine Products 


Division of General Motors, Dayton, Ohio 
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B.EGoodrich Rivnuts 


A 


9 


me" 4 
pec 4 
— 
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New Seal-Head Rivnut simplifies 
wing tank assembly 


RUMMAN ENGINEERS wanted to 
G use integral wing tanks to stretch 
the range of their F11F-1 Tiger. Fuel 
tank walls would be the single top and 
bottom aluminum skin panels that form 
each wing. The problem was to find a 
blind fastener that could join the wing 
sections tightly enough to withstand 
the strains of supersonic flight and still 
prevent loss of fuel. 


Working with Grumman, B.F.Good- 
rich engineers solved the problem by 
developing a Seal-Head Rivnut with 
rubber “O” ring, approved for primary 
structure. The cross section above shows 
how it works. 
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The new B.F. Goodrich Seal-Head 
Rivnut is a precision-ground steel 
fastener with high tensile strength. In- 
stalled in a drilled and countersunk 
hole, the Rivnut rivets the 
sections together. The “O” ring makes 


actually 


a fuel-tight seal and withstands tem- 
peratures from —65° to 225°. Then a 
special screw, available in tensile 
strengths up to 165,000 p.s.i., is screwed 
into the Rivnut to further reinforce and 
secure it against strain and vibration. 


Whatever your fastening problem, 


write Department PE-127, 


SEND NOW FOR FREE. 
DEMONSTRATOR < 


Shows with mo- 
tion how you can 
use Rivnuts in 
aircraft fastening 
jobs. Explains 
construction, sım- 
plicity of instal- 
lation for 
yours today 


Send 


B.EGoodrich 


B.EGoodrich Aviation Products 


a division of The B.F. Goodrich Company, Akron, Ohio 
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Does your present source have an 


ax to grind in favor of one or two 


basic power transmission drives? 


Only Morse offers 


all four of these 


basic drives, plus a 


complete line of 


power transmission 


products 


Basic Drives: Roller Chain, 
Silent Chain, Hy-Vo® Drives, 
and ““Timing’’® Belt. 


Chain: High-Endurance (H-E), 
8-series (Super Strength), 
Double-Pitch, Conveyor, Im- 
plement, and Attachment; AL, 
BL, Cable Chain, and Roller- 
less Lift Chain; Industrial Stand- 
ard and 3/16” Silent Chain. 


Stock Sprockets: Plain Bore, Fin- 
ished Bore, Taper-Lock—also 
made to order. 
“Timing” Belt Sprockets: Plain 
Bore, Taper-Lock, Q.D.—also 
made to order. 


Couplings: Flexible Roller Chain 


Couplings, Flexible Silent Chain 
Couplings, Morflex Couplings, 
Morflex Radial Couplings, and 
Marine Couplings. 


Driveshafts: Morflex and Radial 
Driveshafts. 


Clutches: Cam (Over-Running, 
Back-Stopping, Indexing); 
Pullmore; Over-Center, Cen- 
trifugal. 


Speed Reducers: Eberhardt- 
Denver “RW”  poweRgear* 
Reducers; Gear Motors; “L” 
Worm Gear Reducers; “VX” 
and “DVX” Conveyor Drives; 
Miter Boxes; Helical Reducers. 


Torque Limiters. 


Look for your local Morse distributor in the Yellow Pages 


under “Power Transmission,” 


or write: MORSE CHAIN 


COMPANY, DEPT. 4-127, ITHACA, NEW YORK. Export 
Sales: Borg-Warner International, Chicago 3, Illinois. 


IN POWER TRANSMISSION 


THE TOUGH JOBS COME TO 


Product Engineering 


1. Roller Chain... for low- and medium- 
speed applications. Precision-finished— 
specially treated to withstand shock and 
fatigue. Patented Spirol Pin Fasteners. 


2. Silent Chain . . . for smoother, quieter 
operation at higher speeds. Patented 
rocker joint operates with less friction and 
wear; runs cooler, with higher efficiency 
and longer life. 


3. Hy-Vo Drive . . . a Morse exclusive for 
extremely high speeds and horsepower. 
Mile-a-minute speeds, up to 5,000 horse- 
power loads. Minimum shaft space; usu- 
ally eliminates outboard bearings. 


4. “Timing” Belt . . . for light weight and 
lubrication-free operation. Positive, effi- 
cient from 0 to 16,000 FPM, 1/1000 HP 
to 1,000 HP; slip- and stretch-proof for 
life of drive. - 
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LARGER 
DIAPHRAGM ^ 
AREA af 


^ 
~ — 


LARGER 
^ «PASSAGES ^ 
- 


WATER, OIL, 


IR, 
"me^ UIDS 


NON-CORROSIVE LIQ 


BALANCED , ^ i le 
~ VALVE Z eS ————S -- 
-= ^ " = = I 
V IMPROVED BAFFLE / 
« AND SIPHON ^ 


GREATER ACCURACY 


BETTER PERFORMANCE 


M LARGER VALVE ,/ 
è IMPROVED ACCURACY OVER A WIDER oe 
OPERATING RANGE 


* GREATER ACCURACY OF REGULATED PRESSURE even with widely 
fluctuating line pressure and rapidly varying flow. 


è LARGER FLOW CAPACITY 
a. Balanced Valve Construction 
. Greater Effective Diaphragm Area 
. Improved Baffle and Siphon Performance 
. Larger Passages 
. Larger Valve Openings 


è RELIEVING AND NON-RELIEVING TYPES AVAILABLE FOR AIR 


» For complete information on all your regulator needs, '&" to 2" inclusive, 
call your nearby Norgren Representative listed in your telephone directory — or 
WRITE FACTORY FOR LITERATURE. 


C. A. NORGREN CO. 


3428 SO. ELATI STREET oe è> è> ENGLEWOOD, COLORADO 


Product Engineering December 9, 1957 59 





Now! A Complete Line of Self-Locking 
Microsize UNBRAKO Socket Cap and Set Screws 


Nos. 0, 1, 2 and 3 in alloy steel and stainless steel 
are available with the Nylok' feature 


You effect major economies in time and money 
when you design and assemble small devices with 
self-locking microsize UNBRAKO socket screws. 
These close tolerance screws won’t work loose. 
They simplify standardization of small devices 
where maximum reduction of weight is required 
without sacrifice of strength. They eliminate the 
necessity of designing costly special screws to 
fasten tiny parts in compact assemblies and they 
prevent the waste of production time while waiting 


for delivery of special screws. 


In addition to having the overall advantages of 


microsize UNBRAKO socket screws, these screws 
can be used in holes tapped in soft or die cast 
materials without stripping threads and ruining 
expensive work. Also the set screws can be used 
with hardened shafts, since they lock against the 
threads of the tapped hole. 


All UNBRAKO socket screws can be supplied with 
the self-locking Nylok feature. The UNBRAKO 
with Nylok is a single self-locking unit. No 
auxiliary locking devices are needed. Seated or 
not, the screw locks positively wherever wrenching 
stops, won’t work loose—because the tough resil- 


ient nylon pellet forces mating threads together. 


Ask your authorized industrial distributor for 
details today. He carries complete stocks of self- 
locking UNBRAKO socket screws (caps and sets 
from #0 through 1 in., button heads #4 through 
% in., flat heads from #4 through % in.). Or 
write us for literature and samples. Unbrako 
Socket Screw Division, STANDARD PRESSED STEEL 
Co., Jenkintown 28, Pa. 


*T.M. Reg. U.S. Pat. OF., The Nylok Corporation 


We also manufacture precision titanium 


fasteners. Write for free booklet. 


HEAT-TREATED ALLOY STEEL 
Self-Locking Microsize UNBRAKO 
Socket Cap Screws 
Class 3A Threads 
N 
Pellet Torque 


Location 
Screw Size ‘ete 


z 
x 


| . Ist off 

NC stat. 

min. min. 
14.0% 7.0% 
14.0* 7.0* 
14.0* 7.0* 


14.0* 7.0* 
28.0* 14.0* 
28.0* 14.0* 
28.0* 14.C * 
28.0* 14.0* 


1.5 


A .104 
B .060 
D .060 
F .050 


=O 


A .118 
B .073 
D .073 
F .050 - 
A .140 .063 
.086 | 56 - y .063 - 24.0 . te 
.086 | 56 — .063 24.0 J X 

1. 


#1 


==> jnna 
Oo O O Oj[ t t» t^ t^ 


N 
» 
o 


B 

D 

F Vs 56 — .063 — 24.0 
A .161 48 — .063 - | 40.0 b 3. 
B .099 | 48 / .063 40.0 ý 3. 
D .099 48 - .063 - 40.0 $ 3. 
F Ska 48 | - E .063 | — | 40.0 | . 3.0 























e ———— á€—senáÓ— 
KJ 
Measured in in.-gm. (those not marked with a star are measured in in.-07.) 


HEAT-TREATED ALLOY STEEL 
Self-Locking Microsize UNBRAKO 
Socket Set Screws 
Class 3A Threads 


N 
| Torque 
Location | 
Screw Size ; Pr | Max. 1st off 
prev. stat. 
min. 
14.0* 
14.0* 
14.0* 
14.0* 


14.0* 


28.0* 
28.0* 
28.0* 


28.0* 


56 & |.062| — 3.0 
086 | 56 » | .062 24.0 3.0 
035 | 56 « |.062 24.0 3.0 
56 - .062 24.0 = 3.0 
48 ; |.093 40.0 6.5 
$3 0.099 | 48 % |.093 40.0 | 6.5 
F .050 | 48 093| — | 40.0 6.5 


—————————————— 


an as on narra als 
Oo Oo Oo[t t t» t€ C 


o 


N 
» 
o 


























x Measured in in.-gm. (those not marked with a star are measured in in.-07.) 


Self-locking microsize UNBRAKO socket cap and set screws are available 
in sizes #0 through #3, in heat treated alloy steel (plated or unplated) 
and stainless steel, at your authorized industrial distributor. He also 
carries a complete stock of other self-locking UNBRAKO socket screws. 


Jenkintown * Pennsylvania 
Standard Pressed Steel Co. © The Clevelor 


Steel Equipment C Inc. e ( per Pre 
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C strength 


greater dynamt 


RESISTANCE TO TENSILE STRESS is achieved with properly STRENGTH OF CHAIN IN MOTION results from such refine- 


heat-treated, accurately machined side bars made of 
premium steel and fitted with properly hardened pins, 
bushings, rollers 


ments as pitch-hole preparation, micro-finish of parts, 
special processing of side bars, pre-lubrication 
control from materials selection to final boxing 


rigid quality 


Big reason for the extra life from 
LINK-BELT roller chain 


TARTING shock, heavy loads and impact of sprocket Link-Belt refinements contribute extra stamina for 
engagement on modern heavy-duty machinery extra life . . . provide smoother, more efficient chain 
requires a chain that will resist fatigue. That's why performance . 


. reduce drive and conveying costs 
Link-Belt gives you greater dynamic strength to shrug 


You have a choice of single- or double-pitch, single- 
or multiple-width chain. Get in touch with your near- 
by Link-Belt office for further information. 


LINK: BELT 


ROLLER CHAIN & SPROCKETS 


off stresses. Pre-stressing, closer heat-treat control, 
lock-type bushings, shot-peened rollers—all these 


14,814 A 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. Export Office, New York 7; Canada, Scarboro (Toronto 13 Australia, Marrickvil Sydney 
N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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WANT TO SPEED PRODUCTION 


EATON 


USE EATON-RELIANCE 
COST REDUCING 
INDUSTRIAL FASTENERS 


Eaton-Reliance Industrial Fasteners are design- 
ed on the basis of time-tested principles . . . but 
in line with the modern concept of helping in- 
dustry speed production, cut costs and improve 
quality. 

SPRINGTITES and SEMS—preassembled 
screws and washers eliminate expensive hand 
operations, 

KEPS—preassembled nuts and serrated washers. 
SNAP RINGS—take the place of shoulders ma. 


chined on shafts and in counterbores—save 
man hours and material. 


Cleveland > 


? 


HELICAL SPRING LOCK WASHERS—keep 
tension on assemblies despite thread wear, bolt 
stretch or expansion and contractión. 
HOZ-FAS-NERS-—Qquickly 
firm connections on rubber, 
hose. 


THREAD-CUTTING SPRINGTITES and 
SEMS—seat firmly, reduce 


ing or stripping. 


applied to make 
plastic or fabric 


chance of mismat- 


For more than forty-five years the Reliance Di- 
vision of Eaton Manufacturing Company has 
been designing and producing quality 
fasteners for industry. invited 
to help solve 
Detailed infor- 
mation is included in your free copy 

of Engineering Bulletin 4K/3. Just 

send for it, or 


You are 
to use this experience 
your own problems. 


ask for a visit from 
one of our fastening engineers. 


— RELIANCE DIVISION 


Chicago * St. Lovis * San Francisco . 


? 


Montreal 


? 


MANUFACTURING COMPANY 
515 CHARLES AVENUE . 


Detroit * 


MASSILLON, OHIO 


PRODUCTS: Sodium Cooled, Poppet, and Free Valves « Toppets « Hydraulic Valve Lifters e Valve Seat Inserts è Jet 


Re Ports è Rotor Pumps è Motor Truck Axles « Permanent Mold Gray lron Castings « Heater-Defroster Units e Snap Rings 


Springtites « Spring Washers è Cold Drawn Steel « Stampings è Leaf and Coil Springs « Dynamatic Drives, Brakes, Dynamometers 
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HOW THE 


Accuracy that could hit a fly from a screaming 
roller coaster ...so rugged that it can be used to 
drive nails without impairing its operation. 
hat's the "impossible fire control gyro built by 
Minneapolis Honeywell, Aeronautical Division. 
Known as the HIG-5 ( Hermetic Integrating Gyro), 


lightweight and small enough to hold in the palm 
of your hand, it supplies the “sense of balance” 
necessary at supersonic speeds. 

Operating in a viscous fluid under wide limits 
of temperature and pressure, seals can be no less 
than perfect. What material was used ? “O” rings 
of UNION CARBIDE Silicone Rubber. 

Fabricated by Moxness Products Company, 
Racine, Wisconsin, these “O” rings were tested 


from 65 to +200 deg. F., at simulated pres- 


The term “Union Carbide” is a registered trade-mark of UC( 
In Canada: Bakelite Company, Division of 


Union Carbide Canada Limited, Toronto 7, Ontario 


SILICO ESS WIA) HELPED... 
BUILD A GYRO FOR STRAIGHT SHOOTING! 


sures from ground level to operational altitudes. 
Under such rigid tests, UNION CARBIDE Silicone 
Rubber showed outstanding sealing qualities and 
resistance to compression set. 

This is another example of how the UNION 
CARBIDE Silicones Man has helped solve an “im- 
possible” problem. A booklet "Look to UNION 
CARBIDE for Silicones" — describes silicone rubbei 
and many other silicone products. Write Dept 
P-14, today. Silicones Division, Union Carbide 
Corporation, 30 East 42nd Street, N. Y. 17, N. Y. 


UNION 
OM SILICONES 





il 


TORRINGTON SPHERICAL ROLLER BEARINGS 


"This flange guides the rollers to peak performance!" 


The center flange on theinner raceway of the TORRINGTON Spherical 
Roller Bearing positions the rollers to handle thrust loads. This 
accurate positioning also assures radial stability of the rollers 
under heavy loads — even at contir is high speeds and under con- 
ditions of misalignment 

This superior design feature is only one of many advantages you 
get when you specify TORRINGTON. For example, you get the service 
of TORRINGTON’S experienced engineers, who will help you with 


or design custom bearings for 


design and maintenance problems 
special applications 

For long, low-maintenance service in heavy-duty applications, 
order TORRINGTON Spherical Roller Bearings. They're available 
from stock with either straight or tapered bore, for shaft or adapter 
mounting. 
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THE TORRINGTON COMPANY 
South Bend 21, Ind . l'orrington, Conn. 


District offices and dis butors in principal cities of 
s and Canada 


TORRINGTON 
BEARING 


Spherical Roller + Tapered Roller «+ Cylindrical Roller 
Needie * Ball + Needle Rollers 
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TO PRODUCE QUALITY 
SOCKET SCREWS 
THE H-K WAY— A NITROGEN 
GENERATOR FORMS 
A NEUTRAL ATMOSPHERE IN 
THIS CONTINUOUS HARDENING 
FURNACE 


With this modern equipment, every H-K socket screw is 
uniformly heat-treated and tempered to provide 
exact tensile and torque specifications at all times. 
By carefully controlling the furnace atmosphere, 
we produce the distinctive, black H-K finish. 


For the finest in socket screw products... for unmatched 
SAME-DAY SERVICE—the name to remember is Holo-Krome, 


Write for free catalog and technical information. 


HOLO-KROME 


SOCKET SCREWS 


THE HOLO-KROME SCREW CORPORATION e HARTFORD 10, CONN. 
65 
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MOVING A MOUNTAIN INTO A LAKE 


25 million tons of gravel ride on SK F-equipped conveyors 


In one of the largest earth-moving projects ever under- 
taken, a 13 mile dry-land roadbed is being built across the 
Great Salt Lake for the Southern Pacific Railroad. The 
construction company is using over 2 miles of Hewitt- 
Robins belt conveyors to transport 25 million tons of gravel 
into the lake for roadbed foundation. 

Operating at speeds up to 850 feet per minute, this 
conveyor system delivers 75,000 tons of gravel per day. 

Naturally, all components of this tremendous conveying 
system had to be chosen for rugged dependability, thus 
Hewitt-Robins selected 226 SSF (Type SAF) Pillow 
Blocks and Bearings for this application. 


There were two major reasons for this choice: a) The 
SAF Pillow Block is available with the “Type C” Spherical 
Roller Bearing which provides up to 50% more capacity 
than other type sphericals; b) the SAF’s Triple Seal which 
effectively seals dirt out of the housing and also retains 
lubricant. 

No matter what your application, remember only Sis 
offers all types of anti-friction bearings, and a complete line 
of pillow blocks and flanged mountings. Remember, too, that 
an EDS? field engineer is always ready to assist you in 
putting the right bearing in the right place. For further 


information consult your local SCS district sales office. 
7761 


ZKF 


EVERY TYPE —EVERY USE 


asses 


Spherical, Cylindrical, Ball, and “Tyson Tapered Roller Bearings 


*Reg. U.S. Pat. OF. 


BKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


Product Engineering — December 9, 1957 









CTIVES 


in design and development... 









On Future This subject is perhaps an old saw to people intimately connected with 

- 2 , the field. However, until recently (Pre-Sputnik) it had little publicity, 

1 ^ C . * 7 

Engineer Ing and other than what emerged from a running argument on a related subject, 

er fer R aa “Is There a S age of Engineers.” -S i it’ 

S ientifk Education Is ere a hortage of Engineers.” But now, (post-Sputnik) its a 

different story. Unfortunately, all the talk and demands for “more and 

better scientists and engineers” had to be keyed to this event. But per- 
haps it is not so unfortunate. It started things moving. 

















One thing is sure. As a society becomes more technologically complex, 
it is self-evident that a greater portion of the working force will have 
to have technical training. Recognizing this point, it follows that these 
people will have to be found and educated. 

Starting with these facts, Dr. Lee A. Du Bridge, President of the Cali- 
fornia Institute of Technology, laid some facts on the line in a talk at a 
recent Conference on Engineering and Scientific Education. 

He posed four questions regarding the education of scientists and engi- 
neers: (1) How many shall we educate?; (2) How well shall we educate 
them?; (3) How much will it cost?; and (4) Where do we get the money? 
Dr. Du Bridge said that many of his college president friends were of the 
feeling that if they could answer the last question, the others would take 
care of themselves. 











Hon» M. i American people are determined that not less than 30% of their chil- 
OW VANY ; 

" dren enter college, and the chances are that in 10 years the goal will 
and How Much P approach 50%;—over 50%, in some of the prosperous states. In California 


this figure hit 59%, thanks in large measure to the junior college system. 






The number of 17 year-olds who were potential college applicants in 


1956 was 2.3 million. In 1972 this figure will be 3.9 million, an increase 





of 70%. If the fraction of those who enroll in college continues to 







increase, by 1972 enrollments wil! have more than doubled. So, if the 
present system of 1800 colleges, junior colleges, and universities, which 
has taken 300 years to build, is just adequate for present enrollments, it 
will have to be doubled in 15 to 20 years. Many schools can double the 
















enrollment with only a 30 to 60% increase in facilities, but even so, the 
total cost will be about $15 billion by 1972. We now spend $3 billion 
a year in operating universities and colleges—about $1000 per student. 
By 1972 it should be $1400 per student, or $8 billion a year for higher 
education, plus a billion a year for plant additions. By way of comparison, 
US industry is spending at the rate of $25 billion a year for new plant 
facilities. 

Dr. Du Bridge adds that the universities are not asking for all this 
money. Most of them would prefer to stay at their present size—and just 
turn away an even larger fraction of the less-than-brilliant applicants. The 
American people must decide this issue. 


How Well Shall It is easier to talk of quantity than of quality, for the former can be 


stated in figures. But how is the quality of education of any college or 

iad ) ; i 
They be Educated university graded? The conclusive test of a school’s quality has been the 
: quality of its alumni (their success as scientists or engineers). lt is usually 


safe, then, to take the past performance, if consistently maintained, as a 


( Continued on page 69) 
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New nylon gun body is made in one piece, integrating three former 
parts in one. It weighs only 5 ounces—is easy to handle, 

easy to clean. Flashing, buffing and plating are eliminated 

because the smooth, black finish is in the nylon 


Chicago Molded 
helps develop 


nylon body 


for new 


Sears-Roebuck paint spray gun... 


e that’s 66% lighter + practically indestructible 
e tighter sealing than die cast aluminum 
e eliminates several machining, polishing and plating operations 


This new spray gun will help the do-it-yourselfer to do a 
more professional job. The entire unit—made by the Electric 
Sprayit Division of Thomas Industries Inc.—offers home 
hobbyists new ease of cleaning, ease of handling and greater 
durability. Models of this new spray gun will be offered by 
Sears-Roebuck under the Craftsman label, and by inde- 
pendent stores under the Sprayit name. 

The behind-the-scenes story is the new application of 
nylon (Du Pont's Zytel) developed after nearly two years 
of cooperative research by engineers of Chicago Molded, 
Electric Sprayit and Sears. By injection molding the entire 
gun mechanism in a single cavity, several machining, polish- 
ing, buffing and plating operations normally required for 
metal guns have been eliminated. At the same time, the 
finished product is two-thirds lighter—an important fatigue 
factor in spraying. And the nylon-to-metal screw threadings 


65 


make tight seals, guard against leakage of compressed air. 
Furthermore, nylon is not affected by common solvents, 
greases, alkalis or oils, and dried paint does not tend to 
stick to its smooth, lustrous surface. 

Whatever your new product needs, you'll find it pays to 
call in Chicago Molded. CMPC engineers keep abreast of 
developments in all plastics to help you make your product 
more saleable, yet less costly. That's why 6695 of our busi- 
ness comes from firms we've served for over 20 years. 

Write today for a free subscription to Plastics Progress, 
Chicago Molded's data-packed magazine on up-to-date 
developments in plastics. 


Chicago Molded Products Corporation 


1032 North Kolmar Avenue, Chicago 51, Illinois 
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good measure of a school’s present quality or lack of it. 

What are the sources of success of the alumni? Dr. Du Bridge says there 
are four: quality of students; quality of faculty; quality of leadership; 
quality of teaching and research facilities. 


Students The average quality of students at some colleges is substantially higher 
than at others. In fact the upper quarter of the students at some colleges 
may not equal the lower quarter at others. But this is not bad, because 
top-grade students will get a better education where there is stiff competi- 
tion. And less able students will do better if they are not outclassed by 
other students. 

The difference in performance between a top student and a mediocre 
student in subjects like mathematics and: physics is really very great, 
according to Dr. Du Bridge. It is far greater than the difference suggested 
by giving one a grade of 99% and the other 60%, for example. The ratio is 
not 4 to 3, but 5 to 1, or 10 to 1, or even 100 to 1. Accommodating in one 
class a group of students whose abilities range over a ratio of 10 to 1 
presents serious difficulties. 

One suggested approach is to cut off by 1972 the lower half or two- 
thirds of those who would now be admitted—thus making up in quality 
what is lost in quantity. But this approach is not practical or desirable, 
says Dr. Du Bridge, and for these reasons: (1) The selecting and predict- 
ing techniques are not good enough yet to permit refusing a technical 
education to half of those who want it; (2) Technical people are needed 
at a variety of levels with a variety of skills; (3) The shortage of scientists 
and engineers is sufficiently severe and long-term so that more, not fewer 
have to be recruited; and (4) There is no proof that under proper con- 
ditions rising enrollments in a college results in declining quality. 


How Then, To Expand facilities for technical training throughout the country, par- 
E E ticularly in public institutions, and improve selection techniques to keep 
Get Quality F out the loafers. Then, make better use of the junior colleges as a means 
: for providing the first two years at low cost for many students, while 
eliminating the unfit. Thirdly, take all students of outstanding ability 
and give them special attention, incentives, encouragement, and facilities 
to go beyond routine classroom work. Finally, encourage several schools 
around the country to select only the very best students, and give them 
an extremely challenging schedule. 


Faculty Colleges and universities throughout the country are being subsidized 
- by their faculty members who, in the nation as a whole, forego a billion 


dollars a year in salary because they love to live in a university atmosphere, 
according to Dr. Du Bridge. And the universities are courting disaster 
if this is allowed to continue. 

The second report of the President’s Commission on Education Beyond 
the High School recommends that the average faculty salaries be doubled 
in the next five to ten years. This means an increase from the present 
$10,000-$15,000 salary levels to $20,000-$30,000. But $20,000 is the 
annual income on a $500,000 endowment, and $30,000 is the income on 
$750,000. A group of 100 professors then will need an endowment of 
$50-$75 million. Not more than 15 private institutions in the country 
have that much endowment to cover all expenses. To double salaries 
at the 600 accredited private colleges in the country will take an endow- 
ment gift of $6} billion—something to shoot for—PAUL ANDERSON 


Product Engineering — December 9, 195 69 





HARPOON-ACTION FASTENER 
simplifies front mounting 


Thrust this Tinnerman Dart-Type Speep Brand Fasteners that can help take 
Cup" through the front of a panel. Spring- assembly costs out of your products. Call 
steel fingers compress, then expand to him today. Or write to... 
lock tight, never to loosen until you pull TINNERMAN PRODUCTS, INC. 
the clip out. DEPT. 12 » BOX 6688 + CLEVELAND 1, OHIO 
This time-saving SPEED CLiP feature can 
be combined with other Tinnerman fasten- TINNERMAN 
ing principles and almost any spring-steel 
shape. Result — multi-purpose, cost-cutting 
fasteners that solve a variety of fastening 
problems. You eliminate screws, nuts, lock- 
washers, secondary fastening methods. You 
reduce parts handling and achieve a faster, 
smoother assembly-line flow. 
Your Tinnerman representative can 
show you these and many other SPEED NuT" 


FASTEST THING IN FASTENINGS® 


CANADA; Dominion Fasteners Ltd. Hamilton, Ontario, GREAT BRITAIN: Simmonds Aerocessories Ltd, Treforest, Wales. FRANCE: Simmonds S.A, 3 rue Salomon de Rothschild, Suresnes (Seine). GERMANY: Mecane-Buady GmbH, Heidelberg 
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IF hy Aren't Engineers Recognized: 


Because so many are employed 
organization of all engineers 


in taking licensing examinations 


1 


a four- or five-vcar college course, 
preceding a doctorate in law or medicini 
But the big reason is that engineers, by and large, don’t care. 


l'here is, of course, a militant riIne€ers 


membership doesn’t begi nclu | registered professional engineers 

unregistered. brethren id the preponderai ts membership, hence its attitude, is 

that of the civil engines d of the consulta: iC great mas engineers in the mechanical 
electrical and chemical 


[Ihe licensing examinati 


providing he takes a speci 


engineer. Industry in 
engineers don’t bother 
for it on most jobs, 

Not so the doctor or lawyer. 


l'hesc profession ils 


degrees, because a Quick 


bv the layman, both in dire 
In engineering, the extra 
recognized initially by industr [he master 


premium, the doctorate 50 LO But there is little, if any, long-term recognition—either in 


+ hr 


cash or prestige—for the added sacrifice involved. 11 hes 'rees represent. oni 


vears of additional time that the engineer is relu unable—to take. What's more 


engineering is developing so rapidl m pplementary training f 


vears is practically out 


Unless engineers are wi 


more obviously needed, unless thev ar illing tu «cep up, unless the 


willing to create and maintain a ri professio rganization, unless the 
i 


Eon 
qualify for licenses and association membershi] itus professionals 


will continue to be unrecognized 





Missile tail buckling . . . 


under static test at Bell Aircraft 


Watch out for... 


Compression 
Loads 


Contrary to popular notion, metals are not as strong in 


compression as they are in tension. Here are commonly 


overlooked facts on: 


* Effect of cold-working 


* Temperature effects 


* Compression creep 


* Sheet properties vs bar 


* How compression tests are run 


] 
A. erroneous belief in design is that metals ar 


This can 


lead to trouble, particularly where buckling loads occut 


alwavs as strong in compression as in tension 


Ihe fact is, tension and compression properties cannot 
be used interchangeably. The differences 


ant; they are characteristics of most metals in the 


Wi import 


worked condition, they appear in both sheet and H 
material 


Where do the differences lie? 


worked by stretching or rolling develop directional 


Polycrystalline metals 


propertic These are variations between tensile prop 
erties along and transverse to the direction of working 
Similar anisotropy exists in compression properties, but 
the spread is considerably more pronounced, as in the 
vield-strength curves of Fig. 1 for stainless-steel sheet 
he low values of compression yield along the direction 
of rolling occur throughout the entire range of cold 
reduction and point up the importance of compression 
testing where cold-worked shect materials must with 


stand buckling loading 


cold-working is enough to produce sub 
neces between tension and compression 


properties in the direction of rolling. In the aluminum 


sheet of Fig 2 for example, solution heat treatment 
was followed by only slight cold-working in a straight 
Nonetheless, the 0.2% vield strength 
n compression is 20 below the tensile vield. Differ- 
ences of this magnitude have compelled designers ot 
sheet structures, particularly the airframe manufactur 


un yperati mn 


ers, to determine compression stress-strain characteris- 
tics of sheet alloys to insure against failure in service. 

Residual stresses developed within grain structure 
of the alloy during cold-working, plus stress-reaction 
md interference between neighboring grains, are 
responsible for this stress-strain variation. Stress-reliev- 
ing reduces the residual stress pattern, and hence the 
variation between tension and compression properties, 
by inducing plastic flow This flow, unfortunately, 
causes distortion in stress-relieved parts unless special 
manufacturing precautions are taken. 
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Transverse ~. 


Longitudinal 
, Transverse 


x 
~ Longitudinal 


0.2% yield stress X 1000 psi 


Tension 


Compression 


20 o 40 
Cold reduction, % 


1 Compressive loads . . . 


along direction of cold-working can cause trouble in Type 302 
stainless sheet because compression yield strength is sub- 


stantially lower at all levels of reduction 


TEMPERATURE A FACTOR 

High-temperature propertics of metals are ordinaril 
determined under tensile stres either in the short-tim 
tensile test, or in jnventional p test » it 
common to find critical om] 5101 tructur 
signed according to high-temperature nsile behavi 
Variations in tension-compr | n metals at 
issumed to be nonexistent 
temperatures. But this is t 
is high enough to relieve resid 
point, the difference in properties 

Aluminum alloys, for exampl 
havior difference at rature 
Besides lowering strength he 


(I ig. 3) is to reduce Spre id betwee! 


pression properties. But even at C ' level, a 


596 varation exists... Similar differei shown in 
cold-worked titanium llos it 3UU nd tainles 


steels as high as 1200 F. 


COMPRESSION CREEP 


Selecting compressn ret 
creep behavior of a metal in be dangerou 
ing evidence with both sheet and bar material sh 
creep in compression is more rapid than in tension, at 
least in the primary creep stage. Although there 
point during deformation of a part where tension creep 
advances more rapidly because area reduces and stress 
goes up, main design factor is the limiting total 
deformation (clastic plus creep-set) tolerable 

Total deformation characteristics are important b 
cause the limits of deformation, in a turbine for ex- 
ample, are usually known. Stress levels for specified 
time of operation can thus be selected by controlling 
l'otal deformation 


the instant of loading, so includes load deformation 


the stressed area is mcasured from 
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Compression yield — 


Stress X |OOO psi 


0.004 Q008 
Strain, in/in. 


2 Yield strengths .. . 


of aluminum alloys differ sharply with only slight cold work. 
Here 2024-53 alloy was straightened after solution heat 


treatment. Tests run in longitudinal direction 





e 


0.2% yield strength X !000psi 
rm 


-—— 


Compression 


“200 400 
Temperature, -F 


3 With heat . . . 


residual stresses disappear in 2024-T3 aluminum sheet, and 
variation is reduced between tension and compression yield 
strength; but below 600 F lower compression yield must be 


considered in designing 


ind time-dependent creep Some designers prefer to 
use only the time-dependent portion, and select 


leformation on loading from short-time high-tempet 
stress-strain data 


t 


difference between tension 


sheet allovs is shown clearly 
gs. 4 and 5 [hese are the stress levels, 
formations 


ig¢ ( riginai 


times, that result in 


to specified percent 





0.50% TD 


aed 


Q 
o 


1.0% TD 


e T 


0.5% TD 


o 
> 
o 


N 
o 
m 
o 


Stress X 1000 psi 
ua + 
© 

Stress X 1000 psi 
oi 
o 


o 
o 


10% TO NG Ge m TO 


Tension Tension 
Compression Compression 


10 
Time, hrs 


4 Aluminum alloy... 5 Stainless alloy... 
2024-T3 sheet at 450 F, shows different compression and 19-9 DX sheet at 1200 F, has widely different creep strengths 
tension creep curves at successive percent total deformations in tension and compression up to 2.0% total deformation. 


m. While both the aluminum alloy and the 
heet show differences in their high-temper 
mg-time tension-compression characteristics, the 
w stainless is marked to a much higher 
to deformation, even though the allos 

! 


| for much longer periods and highe: 


BAR VS SHEET 


ked or drawn bars also show lower com 

m properties, although primary emphasis is on 

heet metal in design for compression loads Total 
deformation creep characteristics of wrought cobalt 
illoy S-816 at 1600 F, Fig. 6, show accelerated 


effect under compression For comparison, 


Total deformation, percent 


nickcl-base alloy is included. Data her 

tress level. Tests at successive stresses would 

nstruction of stress-time curves as in Fig. 5 

Other data on Nimonic 90 suggests that 1350-F creep 

behavior closely follows tensile creep behavior of th« 
me alloy at 1500 1I 


Direct comparisons of sheet and bar stock of the 6 Cobalt-base 


me alloys have not been made. However, the tension alley $816 ber 


mmpression propertv differences are brought about b 


is compared in tension and compression 
creep at 4000 psi loading. Upper black curve is wrought 
ld-working which is more severe for sheet materials Nimonic 90 nickel-base alloy in compression for same stress. 
ian. for bar—the greater the work, the greater the 


So the application of compression data from 
EDITOR'S NOTE: Two recent articles on other aspects of com- 


pression loading are: 
"Hot Finish-forming Titanium," July '57, p 146, covers a new 


| parts designed for bar would appcar to 
ive practice lhis generalization, while 
to hold for all cold-worked fac« 


technique based on heated dies for rapid production of fin- 
cubic metals. Cast metals, being 


ished parts with zero springback. 
free from residual stresses, have p! ictically "Thermal Stress Fatigue," June '57, p 175, discusses metals 
nsion and compression properties under cyclic thermal stress and how to design for this condition. 
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The compression test requires much mor 
care than does the tension test. Success depends 
largely on size of testing machine, its ability to 
apply and maintain axial loads, and precision of 
specimen preparation. 

Buckling tendencies on thin sheet alloys are 
so pronounced that a compression subpress is 
often necessary. It houses the specimen in a 
restraining fixture (A); permits loading through 
a guided plunger, accepted practice for room 
temperature testing. 

At elevated temperatures, the massive subpress 
makes temperature adjustment and control diff 
cult, so is divorced from the furnace area (B 
Load is applied through a static-loading lever 
via knife-edges between lever and movable ram. 
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i A an MERE 


2"mafrax cylinder 
Furnace 

/ te 
ALL, button 
Specimen 


Compressomefer arms 


4-+- 


Cantilever creep gage 


Niafrax cylinder 


Zl 


lm 
| Adjustable roller bearing 
jæ 4" Loading ram 
Adjustable roller bearing 
[es 
mm Mutually perpendicu/ar 
-—== loading knife edges 


A] 


HOW TO RUN COMPRESSION TESTS 


l'our sets of adjustable rollers at top and | 
of the ram maintain subpress axiality 
With anvil materials that resist higl 
ture deformation, successful tests have 
on restrained thin-sheet alloys at 13 
unrestrained bars as high as 1800 I Compre 
| 


have been obtained 


sive strains up to 15% wi 
out evidence of specimen buckling, as 
by uniform compression of the test 
specimen at right, C) and barreling in 
pressed bar (at right, D 

X special strain pick-up device is necessan 
to measure deformation accurately without influ 
encing loading on the specimen. This is done by 
1 linkage system that transmits strain t 


levered beams mounted with SR-4 strain gages 


SAAN Nii i! If 





FUNCTIONAL GAGING for 
FLAT SPRINGS 


Tryout method is more helpful—and accurate—than 
reams of specifications; shows what the spring must do 
under operating conditions. This article describes 

the inspection-gage method and supplies five examples 
of springs specified this way. 


A. W. ULLMANN 
Chief Design Engineer 


Instrument Specialties Co., Inc. Little Falls, N. J 


Wis specifying stamped springs, why not try the Ihe physical configuration is considered secondary to 


functional gaging method? It cuts down on the num performance characteristics 

ber of dimensions needed on the drawing; avoids calling Functional gaging elastically deforms the part being 
for tight tolerances that are costly to meet And by tested. Along with needed specifications, the drawing 
including a description of spring behavior under ictual calls for an inspection gage setup that simulates oper 
working conditions-such as relation of deflection t iting conditions after assembly. The gage can be just 


load—it gives a finished spring less likely to deviate 1 go and no-go pin—or a spring scale that will compress 


from design requirements the spring over a specified distance. In some cases the 
Ihe method is in line with à new approach gaining gage may be part of the assembly in which the spring 
|} 


momentum in spring design—treating the spring like will be incorporated 


other components such as motors, bearings, clutches Ihe method gets around the trouble of trying to 


With simple cantilever . . . 
for a normally closed switch, tight toler- 
ance on angle must be specified to give 
correct tension in assembly (to focus on 
this trouble spot, other dimensions have 
been removed). This tolerance is not only 
uneconomical, but hard to measure be- 
cause of flexibility of part. 

Functional gaging added to the drawing 
solves the problem. It duplicates spring 
conditions in operation in which the rod 
depresses the spring to a point and, on 

fuste met retraction, spring must retain sufficient 


With spring clamped as shown the upward force stiffness to make good contact at point B. 
exerted at point B" shall be 20 grams min. after i i 
rod hos deflected spring 1o point A and thon This allows removing tolerance on angle 


released it and replacing it with the functional-test 

X Gage dimensions notation. The angle can now be specified 

or pl as reference to serve as a guide to the 
spring manufacturer. 





Alternative to a functional check would 
be to indicate an angle in the free position 
with a tolerance, stock thickness, flatness 
tolerance, and minimum yield point based 
on a hardness or tensile-strength test. The 
total anticipated variation would be the 
sum of all these four variations. The func- 
tional method is better—it checks all four 
together. Result is the plus factor of one 
may make up for the minus factor of 
another. 
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* 


Adjust to 
meet lood 


-" 


AFTER BENDING 


Position under 
+ 
22572 joad 


0.500* —— 
009/*Dia 
, 2 holes 


BEFORE 
FINAL 
BEND 


Width of spring must fit 
gage without binding 


>A | Parts from Section A-A 


Both sides porolle/ assembly 


TEST-FIXTURE 


Parts from assembly . . . 

act as functional gage for tai; tension 
spring and check everything but the limits 
spring rate—this is controlled by stock 
width, thickness, and spring length. If 


calculate accurately, from its unstressed dimensions, 
what a spring will do. Even the most careful tolerance 
analysis is handicapped by the complex shapes involved 
and the many dimensions and tolerances called fot 
Besides being time-saving and more accurate, the gag 
method can check one requirement, or 
them simultaneously. In many cases 

* Avoid need to investigate the effect 
binations and pile-up. 

* Avoid calling for troublesome tight tolerances 

e Give a clear picture to the spring manufacturer 
what the spring should do 


number of 


* Reduce costs, because the supplier now has maximum 
leeway in choosing tooling and production methods 
more realistic tolerances mean lesss chance of rejecting 
springs that would have operated properly in the 
assembly. 
e Avoid need for highly skilled inspectors 

With the gaging method, specifications should be 
covered with both notes and sketches. Include (1) how 
the spring is to be mounted, (2) how, where, and at 
what direction loads will be applied, (3) where applied 
force will contact spring, (4) space limitations 


HOW TO GAGE 


Ihe gages should not introduce anv variables; the 
should give consistent results. To prevent wear, those 
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spring is improperly formed, it will either 
bind or cause the load test to be out of 
A max and min dead load is 
applied through a fulcrum-type scale 


arrangement with a pointer indicating 


the 14-in. position. Although choice of 
actual weighing mechanism is left to the 
production engineer, it is best to make 
sure there is mutual agreement between 
designer and supplier 


parts of the gage in contact with the spring should be 


of hardened steel 


+ 


formlv applied, preferably by spring loading Avoid 


crew clamps because they develop wide variations in 


sures that could affect measurements by distorting 


Clamping pressures must be uni- 


+} nri y 
IC spring 


1 


If parts are being supplied by an outside 
1 double set of gages, one for his use 
for incoming inspection. Both should 

xe same source and checked against each 


void differences. In such cases cost of gages 


borne bv the purchaser since the 


ls usually limited to one job 


ire special 


In many cases, part of the assembly for which the 


pring is intended can serve as gage 


Costwise, this is 
] 
i 


ly selec ed ind 


$ 


sirable providing the unit is carefu 
measured. There is also the hazard that excessive use 
vill result in inaccuracies due to wear. It is usualh 
better to adopt one assembly as a gage rather than 
ittempt to gage from assemblies at random, because 


f the possible introduction of variables 


MOUNTING THE SPRING 


Four ba methods are employed to hold the spring 
during its trial run: (1) clamp between plates, (2) hold 
between jaws, (3) retain, as on a pin or in a hole, and 
+) rest on a surface 


Mter the spring is mounted, critical dimensions ar 





x i 


» 


/ 
76 R approx 


Burr side 


Ref. 
0.049 R 
Forming tool Gage 


Free position 


Working Position 


When inserted in Slot os shown, the 
fingers must touch the side walls 
and gap at A must not exceed 0.005 
After inserting and removing 0.062 
spacer, gop must not increase more 
than 0.005 and spring must not pull 
out when the spacer is withdrawn 


Flat blank 


0.062 spacer 


7 


Gage 
^ 
»«-Q/250 dimensions 


V-type flat spring . . . 


difficult to inspect in free position is 


easier to check when its operational be- 
havior is simulated. After spring is in- 


location, and gap. The 0.062 spacer 
checks any excessive set, replacing hard- 
ness or tensile readings which can be 
expensive and hard to correlate; further- 


requirement, and this is difficult to test. 

Several dimensions in the free position 
are marked as "reference" to indicate 
that they are specifications that do not 


serted in slot, “go” and “no-go” gages more, yield point—rather than tensile 


not shown) check over-all height, throat 


usually measured by: (1) “go” and “no-go” gage using 
sight, feel or electrical contact, shadowgraph and 
templet, (3) electronic micrometer, (4) max and min 
weights for frictional measurements, (5) dial gag 
Whenever possible, the method of measurement should 


be indicated on the drawing 


EDITOR'S NOTE: One of the more important ideas on spring 
behavior in recent years is Dr. Karl Maier's Surge Wave 
Theory, presented with newly developed design equations in 
"Surge Waves in Compression Springs," Aug '57, p 167. His 
equations show a "velocity barrier’ that a mass propelled by 
a precompressed spring cannot exceed no matter what the 
size of the spring. In addition, photographs show that a 
spring does not vibrate harmonically. 

Other significant spring articles in recent issues: 

“Differential Springs Can Simulate Load,” Sep 30, ‘57, 
p 110. Analysis of forces and effect of frictional resistance 
in differential spring systems 

“Reducing Trial and Error in Compression Spring Design,’ 
Jan ‘57, p 206. Graphical method sets up a boundary of 


strength or hardness—is the important 


control final requirements and can be 
changed if necessary. 


Choice 
of wire dia and OD can be determined visually within this 


acceptable spring dimensions based on variables. 


boundary 

High Temperature Creep of Coil Spring," Nov '56, p 187. 
Music wire and stainless steel tested for creep at 68 F, 302 F 
and 482 F. Data indicates curves can be extrapolated for 
higher values. 

"Long Helical Spring Behavior Under Fluctuating Load,” 
Mid-Oct ‘56, p F9. Method and test results; effect of lubrica- 
tion; comparison with short springs. 

"Spring Materials for High Temperature Service," Aug '56, 
p 186. Data on relaxation and creep for spring materials at 
temperatures up to 700 F, recommended design stresses for 
nickel alloys for light, medium and severe duty; data on en- 
durance properties and effect of shot peening. 

"Designing Springs for Performance," Sep '56, p 135, dis- 
cusses the problem of increased complexity in spring require- 
ments and the advances in materials. 

17 Ways of Testing Springs," Feb '56, p 174, describes 
test fixtures for evaluating load and deflection characteristics 
of coil springs. 

See also Editor's note Aug '56, p 193, for other articles in 
earlier issues on various phases of spring design. 
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Contact ring... 


shown with potential trouble spots, the tight toler- 
ances for the 0.4125 and 0.387 diameters. It is 
unlikely for two inspectors to get the same reading 
With functional gaging, tolerances can be re- 
moved and dimensions listed as reference, and func- 
tional specifications added to simulate assembly 
conditions. The test pin holds contact ring in as 
sembly. Tolerance on the 0.387 dia has been wid 
Flat blonk ened without sacrificing design requirements; parts 
can now be inspected by semiskilled personnel. It 
is not necessary, or recommended, to give complete 
dimensioning of the gage. 


k-o04/25 209025 q 


Test-pin 
hordened stee/ 


Gage dimensions 


Two functional tests . . . 

do away with calling for tolerances on this 

multiple-convolution spring. The free length 

is adjusted to meet load-test specifications, 
0 then spring is visually checked in an assembly 


test unit as specified, using an actual part 


Ref. ," , Ret | End view 

0.023R 00687 P contact blade) from assembly Such func 
inside 0380 —* tional drawings are accompanied by instruc 
Free length, ad jus! tion notations prescribing how tests should 


fo meet load test be made 


The load shall be I0 47 
at a working length of 
with spring compressed 


between parallel surfaces os 
Load test shown 


Applied load 


Contact 
blade. 


Dimensions designated as reference will be considered met if 
spring assembles with contact blade and If, in the max. stressed 
position, convoluticns do not touch each other nor any part of 

the contact blade other then thot necessary to hold the spring 

In position, 
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How to make INVAR 


For super-precise assemblies, instability of invar can be a 
problem. Here are special heat treatments to stabilize dimen- 
sions and thermal coefficients. 


in/in. / F 


D 


fficent of expansion xiO® 


Loe 


Close control... 

in range of 35.5 to 36.5% nickel gives 
invar minimum stable thermal coefficient 
of expansion 


M.. design engineers know that the 36 nickel 


illoy, invar, has low-expansion characteristics. But 


few realize the serious limitations that face attempts 
to push invar beyond its normal characteristics without 
sacrificing supercritical dimensional control. Here arc 
facts that will help you understand and avoid the prob 
lems that may aris¢ 

Invar normally has a thermal expansion of 0.67 x 
This is about one-tenth the 
By cold work or heat treat 


ment, it is possible to produce lower invar coefficients 


10° in. per in per °F’, 


coefficient of carbon steel 


Unfortunatelv, these modifica 


tions give an unstable invar which, after aging and 


even negative ones. 


repeated thermal cycling, will change permanently in 
dimension and increase in coefficient of expansion 

The coefficient will now approach the value f 
unworked invar, and the dimensions may change up to 


150 microin. per in. These dimensional changes can 


be either positive or negative, or both, depending upon 


the method used to produce the low coefficient MT 
unstable invar component may eventually come back to 


ts original dimensions after a period of time if positive 


oU 








60 
Nickel, % 


ind negative changes balance each other, but the vary 
ing rates of dimensional change during service make 
it impossible for the part to have consistent dimension. 

For many applications, these minute changes are 
insignificant and can be ignored bv the design engineer 
Bimetal thermostats, and clock and watch springs 
present no difficulty. But for applications in which 
the invar must remain absolutely stable, the ultralow 
thermal coefficient must be sacrificed. The min co- 
efficient must then be returned to 0.67 x 10°, the 
normal expansion rate ot In var 

[his coefficient value reaches a min at 36% Ni and 
increases rapidly with small changes in nickel content. 
Nickel content must be held between 35.5 and 36.5% 
Commercial 
manganese and less 
than 0.12% C and 0.35% Si, and when heat-treated 
in two steps, have coefficients of thermal expansion with 
|i normal variation of 0.67 to 0.86 x 10° in. per In. per 
EF. The two steps are: water quench from 1500 F, 

n age 1 hour at 600 F, air-cooled 


\fter invar has received the two-step treatment, 


to assure consistant behavior in service 


heats of invar have about 0.35‘ 
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STAY PUT 


0 
100 C 200 


Temperture, F 


Thermal expansion . . . 
of invar compared with that of carbon steel 


changes in lattice structure will 
both coefficient and dimensions when 
goes prolonged wing at constant t 
mal cycling in the normal atmospheri 
Max increase in dimensions will be about 40 microin 


per in Ihe change in coefficient would be an 


increase 
from 0.75 to 0.78 x 10° in. per in 

For those applications in which invar must remain 
absolutely constant, an additional aging treatment of 


48 hr at 203 F is essential [his treatment 


accelerate the lattice changes which would «cx 


CIVCS 


room temperature The changes equal thos 
would result through several vears after the tw 
treatment. 


Cost of treatment at 203 F is very low because most 
laboratories have drving ovens which can be controlled 
at this temperature No special atmosphere is required 


Fhe only extra cost is labor in loading and unloading 
the charge carefully to prevent intr t f stri 


which could destroy the 


SN 


A difference between ty step is that th 
former treatment produ slightly unstable structur 
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WARREN S. EBERLY 


Metallurgist, Special Alloys The Carpenter Steel Co 


the 
; a a lv witl j 
invar increases rapidly with imc! 
eventually 
carbon steel 


other iron-nickel alloys, whose inflec 


reach , val sadi 
reaching 1 vaiuc combarabi 


£ 


For service above the infle« 


higher, should be considered 


it higher temperatures, but do 


$ 


oefficients obtainable with invar 


EDITOR'S NOTE: Added aspects on control of precise dimen- 


sions with varying temperatures are covered in 
Nickel Alloys for Controlled Thermal Expansion," Oct 28 
57, p 68. A survey of other nickel alloys used for controlled 
expansion at higher temperatures. 
New Low-Expansion Ceramic for Thermal Shock," Sept 30 


V 


57, p 70. Design and application for low-expansion ceramic 


Glass-to-metal Seals," Jan '57, p 188. Describes five types 
of glass-to-metal seals, substitutes for sight-glass assemblies. 

Constant Modulus Alloy for Elastic Elements," July ‘56, p 135 
How to design with the material, Ni-span C. 





FILING 
FOR 


FASTER 
REFERENCE 


If you file catalogs and data sheets alphabetically—ton t 
Here’s a time-saving system that neatly channels information in your engineering library. 


LONGIN GALOCKIN 


Futuramic Machine Co 


1 


ni [E civilization time-tried tools 
' knowledge but there is one place wher 
falls down. This is in the jam packed filing 
neer needs for design data sheets, cata 


ind other reference material. Here a “free associa 


$ 


on" method is much better because it groups related 


nformation function, instead of scattering it 
ilphabet dictates 

For example, the word s goes naturally, but not 

habetically, with Pullevs. And in the mind of the 

mer, Belts and Pulleys logically belong in the same 


with Gears and Sprockets. A method allowing 


ciation means the engineer or purchasing agent 
pertinent material faster than when Belts 


An alpha 


that files only by company names i 


vetween Bearings and Broaches 
ient 

e and effort saved by grouping can be con 

New companies 


introduced, flooding the engineering 


and new products are con 


catalogs and design data. This is a welcome 


id to the engineecr—when it is channeled efficient) 


| grouped system classifies catalogs and othe 


gs 
under nine main headings: a general divi 
ight numbered divisions. Each main division 


subdivided into lettered groups that list 


specific items, For example, catalogs and other mate 
rial on Belts and Pullevs will be found in group 2B 


Mechanical Machine Parts. Anv 


cic area of interest thus becomes a number and 


under Division 


| letter found bv consulting simple index sheets. Addi 
tional index sheets, arranged alphabetically by company 
or product, w |i convenient and useful cross 


reference [ di 


The most efficient procedure for arranging the 
filing system is: 


1. Sort catalogs into eight main divisions and one 
general division. 


2 Divide main divisions into related subdivisions 
containing not more than 15 to 20 catalogs each. 


3. Label each catalog with the main division and 
group to which it belongs. Pressure-sensitive labels can 
be used conveniently. 


Ihe sample headings and groupings presented here 
ire applicable to a machine tool manufacturing com- 
pany and are necessarily slanted to meet its specific 
needs. ‘This list, however, may serve as a guide for 

enginecring libraries—just expand or shorten 
groups to satisfy individual requirements 
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GENERAL DIVISION 5 . . . MACHINE TOOLS & FACTORY 


Catalogs from large supply houses, because they include parts EQUIPMENT 


and supplies under several main headings. Also product gen—Catalogs covering several subdivisions of Division 5 
directories. A—Lathes 


B—Milling Machines 

C—Drilling Machines 

D—Grinding & Polishing Machines 
E—Planers, Shapers & Broaching Machines 
F—Pipe Bending & Threading Machines 
G—Sawing Machines 

H—Sheet Metal Working Machines 
J—Machine-Tool Attachments 

K—Small Hand Tools, Portable Electric Tools 
L—Gages, Recorders & Regulators 
M—Molding & Casting Equipment 
N—Furnaces & Heat Exchangers 
P—Forging Equipment 

Q—Welding Equipment 

R—Painting & Finishing Equipment 
S—Material Handling & Storage Equipment 
T—Engraving & Marking Machines 
U—Heat-treating Equipment 

V—Special Machines 


DIVISION 1... . MATERIALS 


| gen—Catalogs covering several subdivisions of Division 1 

Also material charts. 

1 A—Ferrous Metals: steels, cast iron, etc. 

1 B—Nonferrous Metals: aluminum, bronze, bearing metals, 
etc. 

1 C—Rubber, Rubber Products, & Adhesives 

1 D—Plastics 


1 E—Nonmetallic Materials: glass, ceramic, cork, etc. 


DIVISION 2 . . . MECHANICAL MACHINE PARTS 


gen—Catalogs covering several subdivisions of Division 2 

A—Gears, Transmissions & Gear Reducers 

B—Belts & Pulleys 

C—Chains & Sprockets 

D-——Mechanical Clutches & Brakes 

E—Couplings & Flexible Shafts 

F—Ball, Roller & Needle Bearings DIVISION 6 .. . TOOLING 

G—Bushings & Sleeve Bearings 

H—Fasteners 

J—Machine Hardware: springs, vibration isolators, knobs, 
etc. 


Qn Cn Cn. Cn. Cn. Cn. Cn. Gn Gn. Gn. Cn Gn. Gn Gn Gn. Cn. Gn. Cn. Un Gi Gn 


gen—Catalogs covering several subdivisions of Division 6 
A—Cutting Tools: drills, milling cutters, etc. 

B—Jigs & Fixtures 

C—Tool Holders: chucks, arbors, mandrels, etc 
D—Punches & Dies 

E—Measuring Instruments for Tooling 

F—Setup Equipment 


NONNNNNN DH hO NO 


DIVISION 3... . HYDRAULIC & PNEUMATIC 
EQUIPMENT 


gen—Catalogs covering several subdivisions of Division 3 DIVISION 7 . . . MISCELLANEOUS MACHINERY 
A—Valves 


B—Hydraulic and Pneumatic Motors, Pumps & Accumulators 
C—Hoses, Tubing & Fittings 

D—Filters & Strainers 

E—Lubricating Systems & Parts 

F—Seals, Packings & Gaskets 

G—Grease, Oil & Hydraulic Fluid 


AaAannananda 


gen—Catalogs covering several subdivisions of Division 7 
A—Packaging Materials & Machines 

B—Screens, Sifters & Separators 

C—Food & Dairy Processing Equipment 

D—Processing Equipment for Rubber, Plastic & Textiles 
E—Earthmoving & Farming Equipment 

F—Refrigeration & Air-conditioning Equipment 
G—Laboratory & Test Equipment 

H—Woodworking Machines 


C9 C9 CO C9 CO CO C2 WwW 


DIVISION 4 . . . ELECTRICAL EQUIPMENT 


"€ "X N N N N 4 09 094090 


4 gen—Catalogs covering several subdivisions of Division 4 J—Engines & Turbines 

4 A—Motors & Generators K—Heating, Plumbing & Building Equipment 

4 B—Motor Controls L—Office & Drafting-room Equipment 

4 C—Switches, Fuses, Relays & Resistors 

4 D— Electrical Instruments. DIVISION 8 . . . SERVICES 

4 E—Transformers and Rectifiers 8 gen—Engineering, grinding, metal finishing, stamping, spin- 
4 F—Parts for Electrical Installation: conduit boxes, panels, etc ning, advertising, photography, etc. 





FOR MORE FILING AlDS-see your PRODUCT ENGINEERING file 


The old adage, “You don’t need to 1 the cost per drawing and accessability ind fold lines, plus methods of binding 
member, vou just need to know wher Ihe specific problem of filing catalogs large drawings used with text matter 
to look it up,” has a substantial amount vas discussed in a seri f two articles For useful tips in setting up a numl 
of truth in engineering department opera Engineering Catalog Files June '54, ing system, see “Numbering Systems 
tions. It leads to an insistent and con p 322, and Julv '54, p 314. Starting with the Engineering Department Mid-Oct 
tinuous concern over filing systems and pecifications for a good catalog and the ‘54, p Al6, which offers a un sa 
record keeping. A number of articles problem of attractiveness vs usefulness decimal classification to replace meaning 
have appeared in earlier issues on various the author suggests a card file system, less serial numbering systems applicable t 
phases of the filing problem ibinets versus bookcase storage, and a_ part numbers as well as drawings 

"Filing Equipment Standards for En mplified reference number procedure But other paperwork besides cata 
gineering Drawings,” Mid-Oct. '’57, p A8 X similar problem was discussed in and drawings has to be filed. For examp 
lists five major points to consider in s Methods of Folding Prints for Standard “How to Keep Score on an Engin 
lecting the filing equipment best suited Letter Size,” July °54, p 160, which Project" Nov. 4, '57, p 34 
to a particular organization, based on re offers detailed instructions that result in graphical methods clearly showing a 
search project undertaken by the National protecting the viewing side of prints and parison between plan and performan 
Records Management Council Advan methods for handling prints that are filed overing such items as manpower hed 
tages and limitations of all standard types in book binders. Article includes specifi ule and cost. Article also shows how a 
of equipment are tabulated, including recommendations for drawing dimensions project is monitored with Gantt chart 
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DESIGN FEATURES 


lá —— 


Machine control cabinet 





Non-electronic Numerical 


Precision toroidal transformers are the key com- 
ponents in a digital-analog numerical-control 
system designed by Cincinnati Milling Machine 
Co. No electronic devices are used. Memory, 
interpolating, and feedback devices are assem- 
blies of transformers, switches and induction 
potentiometers. This system can position tables 


of drills and jig borers, or program the machin- 


Step switches 


Output 


500000000000000000U0 


o 


5.432/V 
equals 
54.32! in. 


005005000000000000000000000U0U 
UJOUDUUDUDU 





Connect to corresponding switch taps 


a ro 


i 


CONTROL 


ing of parts with complex contours. All dimen- 


sions represented as numerical data are specific 
distances from a reference line, rather than in- 


crements of slide motion. Data is fed from 


punched tape or cards into memory units for 
each control axis, and converted to analog 


voltages. These are interpolated into a continu- 


ous signal and compared with feedback signals. 


Memories hold five or six 
digits... 


to accommodate length of controlled axis 
ind have a 10-position stepping switch for 
each digit. Master toroid, supplying volt 
iges tapped by these switches, must be 
very 


accurate. The step-down transformers 


need not be because the im- 


is accurate 
pedance ratios between stages are high 
enough to maintain required resolution 
^s each memory establishes one coordinate, 
three of the five memories in the storage 
medium are used simultaneously to supply 
span data to the interpolator. While data 
is read from these units, the other two 
memories are receiving data for the next 
span. Memory the junction 


coordinate is used for successive spans. 


containing 


00000000000009 
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IN NEW PRODUCTS 


Shin miller 


Toroidal 
transformers 


Storage medium has five memory units . . 


1 


for cach axis; they ivert gita ird. data for stor 
Static measuring a 1 

is obtained with 

tep-down transforn 

by data on th 


toroid. Positioi 


Complex contours are 
generated... 
by interpolatin tw 


i 
! 
i 
I 
i 
I 
l 
! 
i 
' 
Vi 
i 


AC 


Swifch faps 


Transformer Transformer 
z E 


Stepless switching smooths 


curve... 40 stud 
rotory top switch 


B. apped toroid 


between taps to avoid ridged finish on 
workpiece and is used for both input an 
feedback circuits. Device is made of to 
roidal transformers and an induction po ( ) Sider UU 
tentiometer. The potentiometer is geared ? 
to rotate 90° when the switch slider moves 
from one tap centerline to the next. It is 
phased to generate zero voltage when the iè 

. Gearing 
slider is centered on a tap, making ouput i 
voltage equal to that tapped from toroid | induction 

J Y} ar potentiometer | 

^s slider moves to next tap, potentiometer 1 A | 8 | 
windings A and B induce voltages of op | 
posite phase in transformers A and B This 


l 
modifies voltages continuously, making 


L3 


them equal as slider bridges taps 
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PRODUCT DESIGNS 


Camera 
Maps ‘ 
Temperatures 


Target 
Bo/ometer scanning 


~Rodiometer Film holder 
Scanning device; / 


/mage 
mirror 
er acking 


mirror 


Scanning mirror focuses 

radiation . . . 

on a thermistor bolomet« n the radiometer 

head. In the camera assembly, which weighs 

ibout 100 Ib, are an S-in. radiometer, cam 
scanning mirror, Polaroid-Land film 


implifiers for the radiometer signal 

scanning mirror covers a 10°-vertical by 

horizontal field with a raster of horizontal 
lines. A second mirror, attached to the back 
of the scanning mirror, reflects light from a 
glow modulator tube onto the photographic 
flm, and makes a trace synchronized geo- 
metrically with the scanning mirror’s optical 


This scanning camera records the temperature distribu- be = - glow tube's — C 
; À x tional to t )»nlometer's signa This makes 
tion on surfaces of large, nonluminous objects by de- : i 


density of the photographic image proportional 


tecting the emitted infrared energy. It is a precision to temperature of the infrared-emitting surface 


i 


. . o lvs S ihe ) Sul OS , 
tool for industry and medicine that measures surface — "p qun ncn 


brated gi ile on the photograph 


temperatures between — 170 and 300 C. Variations 
of 0.1 C can be detected at room temperature. The 
camera, Model 18A, was developed by Barnes Engi- 
neering Co., Stamford, Conn., under the direction of 
Eric M. Wormser, chief engineer. 


Black body 
8olometer 


An ac signal is generated . . . 


by exposing the bolometer alternately to radia 


M i : base 
Scanning mirror s | ion Collected by the scanning mirror and that 
emitted by a reference black body. This is done 

optical beam 

with a rotating chopper that interrupts the 
optical path between scanning mirror and 
bolometer. Its sectors are mirrors that reflect 
Bolometer Synchronizing onto the bolometer the energy emitted by the 
signo/ generator black body. A second chopper on the same 
Chopper pams shaft, interrupts a light path to a phototran 
L sistor and generates a synchronizing signal. 


Comparing the phase relationship between the 





svnchronizing signal and the bolometer signal 
tells whether the measured te mperature is above 
or below that of the reference black bods 
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Patient rests in tray . . . 


X-rays COME ALIVE 


Radiologists have long recognized the diagnostic ad- 
vantages of fluroscopic motion pictures. Key ob- 
stacle has always been the prohibitive radiation 
dose required to produce bright images on large 
screens for prolonged filming at normal camera 
speeds. Philips Co., Eindhoven, Netherlands, has 
overcome this obstacle with a device using electron 
optics to intensify image brightness over 100 X. 


Intensifier is an evacuated 
tube 


Viti 


Electrons 
intensifier tube 


Large screen Small screen Correction lens 
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PRODUCT DESIGNS 


Analog Points 
to Optimum Design 


When engineers at Linde Air Products Co., New York 
City, set out to design a container for small quanti- 
nies of liquid oxygen, they juggled many parameters 
before arriving at the most practical construction. 
its size and capacity hod to significantly reduce 
handling and storage costs: heat leckoge hod to be 
w for reasomeble storage time: gos-genercting 

ty hod to meet customer's Gemonds. By mocking 

the electrotyt< enciog shown on the front cower for 
2 wertece! comfommer segmecr, ecch worcble wes oc 


WSS TO FS CHM vorne 


By SONGS NA We Veto irme 


ISAN NN 


tnweu epranuses tear fow 





ONE TRANSFORMER 


— MANY VOLTAGES 


WILLIAM P. CARPENTER, The Superior Electric Co., Bristol, Conn 


A turn of the dial converts power-line output 


ize units some 


into the voltage you want. Here is a review pee oue 90 


ranged $ 
sangcau HN 


of applications for that handy electrical servant, oe rot 
the adjustable-voltage transformer. 


Y he variable-voltage transformer thrives on troubli 


When the emf coming off the ac line isn’t right, just 
a turn of the transformer dial operates a sliding brush 
that makes it right. The same dial action can act like 
ı rheostat to control the speed of motors—cutting input 
voltage reduces the motor speed. 

Versatility of the transformer lies in its ability to 
tap in at anywhere from 0 to 100% of line voltage, 
plus another 17 usually available because of a few è Dimming 
extra windings in the secondar lhe output current 


Life of lamps goes down 
ranges from 1 to 50 amperes at 120 volts, depending ited voltage 


on the frame size; or half this amperage at 240 v. e Operating mot 


How It’s Made and Works 


Ihe core of a variable-voltage transformer need not cvlinder. The cross-section of this laminated core often 
be stacked-flat laminations as in usual transformers approximates a square 

but is sometimes a continuous ribbon of electrical For the usual auto-transformer type, a single layer 
sheet steel tightly wound in the shape of a hollow of copper magnet wire is wound over the core to form 
1 toroid. Each turn is "bared" to form a commutator 
tor the carbon brush. The schematic illustration of a 
simple voltage control shows how, when ac input is 
applied to the coil, the brush (arrow) can slide from 
turn to turn, tapping off desired ac voltage Action 
spring is that of a true transformer because transformation, 

not resistance, provides the voltage change 
Some variable transformers have primary and se 
ondary windings isolated from each other. The pri 
mary is placed nearest the core; the secondary is placed 
over the primary. The adjustable feature is still the 
ability to tap the desired voltage off the secondary 
with a sliding brush which follows an axial or cir 
cumferential track. Contact area of the brush spans 
more than one wire turn, so the output circuit is not 
broken as the brush moves. Voltage change is almost 
stepless, since voltage between turns is low—never morc 
than a volt. Electrical losses are low for several rea 
sons: A completely closed path confines magnetic flux 
to core and winding; thin sheet steel with treated sur 
faces forms fine laminations that prevent flow of eddy 
currents; low-resistance copper conductors have low 
Coil windings power loss. For instance, the no load loss for a 120-v, 

7.5-amp unit is only 6 w. 


Lominoted 
core 
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Ac supply 


Auxiliary 


Speed is reduced . . . 


Auxiliary 


Ac supply 


in these fan motors by adjustable transformer. (A) is simple control that lowers voltage to both windings; (B) is proportional- 
voltage control—it varies ratio of voltages to windings for better regulation at low speeds 


rr + 
rect 


voltages even when supply is above or below 
iormal. Starting characteristics at subnormal voltages, 
ind heating at higher than normal voltages, are critical 

design factors 

è Speed control of some ac motors; and of dc motors 
perating on rectified ac circuits. Fan and other motors 
ith low starting torque are good applications. 

e Providing voltages not commonly used, for tests 
perational runs 

è Calibrating electrical equipment and controls 

e Servomotor regulation. 

e Varving high-tension transformer output voltage 


j 
ni 


f input voltage 
Motor Speed Regulation 
Variable voltage transformers are uscful for control 


ling th« speed of universal ac and dc motors, and some 


+ 


es of split-phase, capacitor-run motors, that do not 


$ 


ntrifugal switches for starting. The applied volt 
wered below rated maximum motor voltage to 

tain reduced speeds 

When the speed of an ac motor is to be changed by 


] 


Itagc adjustment, it should be kept in mind that the 


eed-regulation. and starting-torque characteristics of 
motor change. For example, if a $-hp motor ha 
normal full-load speed of 1750 rpm, its no-load speed 
might approach 1800 rpm, an increase of only 50 rpm 


from full-load to no-load Speed regulation is good. 
If the voltage 


peed , for example, 1000 rpm 


to this motor is reduced, the no-load 
When the 


motor is loaded the speed could drop to 6UU or Ul 
rpm with poor speed regulation and iow starting and 
pull-out torque. 


\ de motor operated from an ac source can be con 


trol by a variable voltage transformer. In this appli 
rectifiers are required to change the ac to dc fo 
or field and armature 


Some Types and Features 


cooled transformers, cased or uncased, are the 


$ 


most common. . Oil-cooled housings are available for 
irge units where greater heat dissipation or protection 
from corrosive atmospheres is required, and explosion 


proof enclosures can be had for hazardous locations 


Other considerations, when selecting the transformer, 


e Higher frequencies (400 to 2000 cycle can bc pro 
ided for, but generallv at low ratings 
e Motor-driven transformers allow remote adjustment, 


ind low-friction bearings reduce the torque required 
for adjusting the brush setting 

è Variable voltage transformers with separate primary 
ind secondary windings (see page 89) allow windings 
to have voltage ranges independent from each other. 
Ihe primary mav be wound for à number of input 
voltages and the secondary for either a limited or wide 
range of output voltage 

© Voltages considerably above the supply voltage may 
be had by including an adjustable transformer in the 


primary circuit of a high-voltage transformer. It is 
ilso possible to control kva loads greater than adjustable 
transformer rating by a different arrangement, illus 


trated on the facing pag 


è ‘Two or three single-phase units are built with brushes 


Ac supply 


Ac supply 


For three-phase supply . . . 


open-delta output (A) is easily controlled by two adjustable 
transformers with “ganged” brush arms. The Y connection (B 
requires three adjustable transformers for controlling 3-phase 
output. Brush arms are mechanically connected in both systems. 
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Ac output 





Secondary 


Ac supply 


< Fixed transformer 


Ac supply 


Adjustable 
transformer 


Rectified ac... High kva .. . 


runs de motor, its speed controlled by adjustable transformer 


is controlled with adjustable transformer exciting fixed trans 
that varies armature current. 


former primary, to adjust line volts up or down within setting. 


mechanically ganged, for operation on 2- or 3-phas¢ e Excellent efficiency, low losses at low and max rated 
circuits. An open-delta circuit is threc-phase, but loads. Little heat has to be dissipated 

requires only two variable transformers. A three-phase e Voltage change by small increments 

Y-connection uses three transformers 320° dial rotation. Dials are indexed fo: 


gcs 


Some Advantages e Quict in operation, little hum, little external 1 


Range of voltage output extends from 0 to max input held 


voltage for "line connection"; or to approximately 17 e Little maintenance required 
ibove line voltage for "boost connection" Greater e Low 


inherent phase shift and little w 
boost is obtainable too For example, 1 120/240 volt 


tortion. 


adjustable transformer can have an output range of e 60-cvcle units are adaptable for 25-c\ 


0 to 280 with an input of 120 volts. Other advantages output. 


are e Moderate cost 
e Good regulation Within rating of transformer, 
output voltage is independent of Comparison with Other Methods 

When a rheostat reduces line voitage supplied t 


in electrical device, the voltage drop in the rheostat 


ta 


must be dissipated in heat. If the line voltage or th 


load varies, the rheostat must be continualh 
justed. With a variable transformer, heat loss is 1 
gible and output voltage is not affected appreciabh 
the load 


\ reactor, which is an impedance of small resistance 


Ac ourpur 


ind large inductance, is sometimes inserted 

with a load to vary current and voltage 

with a variable transformer, it has some heat 

1 low power factor, and the inductance has 

idjusted to take care of input and output variations 
Other tvpe transformers, with tapped priman 

secondary windings, usually require opening 

cuit while changing from one tap to an 

changing mechanisms are relatively expensi 


age changes are not likely to be in smal 


Ac output 


EDITOR’S NOTE: More examples showing application of vari- 
able transformers appear in “Torque Motors and Brakes, 
Apr ‘57, p 146. 

Response of shaded-pole motors to variable voltage control 


is described in "Shaded Pole Motors," July ‘57, p 169 


Electron Tubes for Industrial Applications," Mar '57, p 189 
and “Adjustable Electronic Drive for Fractional Hp Shunt 
Motors,” Jan ‘56, p 22, show how tubes may be used for 
voltage variation. 

Starting Methods for Three-phase Motors," Feb ‘56, p 183, 
discusses the use of tapped auto-transformers and reactors 
for reducing starting voltage on motors over 5 hp 

A previous article by Mr. Carpenter, "Ac Voltage Regu 
lators," Feb ‘55, p 135, provides a thorough discussion of 
methods available to automatically control output voltag 


Stack of three... 


adjustable voltage transformers have brushes mechanically 
connected to turn together, varying voltages equally 
in each output phase of Y connection. 
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FATIGUE STRENGTH 


59 Shot peened LI Unpeened 


NIMONIC 80 AMS 6412 


400 F 


Silver plated Cr plated O.OI5 in. baked a 





Design stresses go up... Shot-peened surface . . . 
when silver- and chromium-plated parts are shot-peened. is underlaid by this distribution of residual com- 
pressive stresses. 


Peening Cuts Stresses . . . 
IN PLATED PARTS 


The peening method pounds surfaces of high-strength steel with shot 
to neutralize stresses caused by electroplating, especially chrome plat- 
ing. Also, how peening prevents cracks, increases fatigue life of parts. 


WESLEY W. SAFEE Consultont, Aeronautical Service Engineer the yield strength of base material and cause cracks 

during plating. Even when less noticeable, the stresses 

The: is a good reason why shot-peening is well worth lower fatigue life and must be counteracted before the 
nserting as Step | in the electroplating process. It is parts are used. 

in antidote to the stresses, which plating will introduce, Hard Cr-plate is deposited at a hardness of 800 to 

that cause cracks and lower the fatigue life of parts 900 DPH (Re 64-67). Baking Cr-plated parts at 300 

Peening the surface of a high-strength steel—pound to 400 F relieves some stresses but not without 1 drop 

ing it with shot—incorporates stresses too. But these in hardness. Higher temperatures reduce hardness still 

compressive stresses that will balance out the ad more (see table), seriously lowering the wear resistance 

ing—and without sacrificing that is primary reason for such plating. 

ind wear resistance Also, high baking temperatures lower strength of 

i iot-peening is not high-tensile steels that have been hardened and tem 

pensive becaus pered to 260-280 ksi. By overtempering and softening 

eSavings in ma usually more than repay costs them, baking reduces both tensile and fatigue strength 

f this pretreatment l'hese steels emerge from quenching with local residual 

e Additional economv results iuse it allows rejects stresses. Combined with the stresses induced by plat 

ialvasced d it eimi need for straightening ing, these stress the surface layer and contribute to 

X r characteristic fatigue cracks that start at the surface 


not limited to electroplated parts. Peening will not only balance these adverse effects but 


ses fatigue life of such parts as leaf and will also lower the temperature required for baking, 


coil springs, and carburized gears ind may even eliminate need for this step. If cracks 
do form in the Cr plate now, they will not penetrate 

PEENING FOR CHROME PLATE down into the steel surface. 
With few exceptions, electroplates add tensile here are a variety of special situations where peen- 
to the surface of parts. Hard chromium plat ing will pay. For example, before chromium plating 
Ihe resulting stresses can exceed to original size, worn or undersized shafts can be sal 
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fa Shot peened 
005 Al intensity 
C-270 shot 


E Unpeened 


Life, million cycles 


Material lapped from surface 


0.00! 0.002 0003 


Removing surface metal... 
by lapping brings up benefits of shot-peening. 
But lapping should not go too deep. 


vaged bv peening. This increases the fatigue strength 
of the shaft along with reducing plating stresses. 

Peening solved cracking problems with Cr-plated 
AISI 4340 rings heat-treated to Rc 52 and cold-worked 
for additional strength. Other rings, heat-treated bc- 
fore plating, cracked when they were cold-worked 
after plating. But rings shot peened before plating gave 
satisfactory. parts. 

Even relatively ductile electroplates such as cad- 
mium and silver add tensile stresses which lower fatigue 
properties. seriously, if not removed. Shot pcening 
raises the fatigue strength of the stecl 10 to 30% and 


s- of 


the net change in fatigue strength is now 5 to 25% 
higher than the unpeened unplated material, 

Carburizing can improve fatigue strength of steel 
gears but the process stresses gears highly and makes 
them prone to failure at the root fillet. By shot-peening 
the fillets before carburizing, improvements of 30% 
in fatigue life are commonly attained 


SPECIFYING SHOT-PEENING 


Intensity specified should be kept to the minimum 
determined by tests. High intensities cost more and 
for thin parts they are impractical. The compressive 
stresses are balanced by tensile stresses immediately 
beneath the surface, so to avoid exceeding the tensile 
strength of the entire part, usc lower peening intensity, 

Shot size determines intensitv and surface finish. 


BAKING REDUCES 
HARDNESS OF CHROME PLATE 


Temperature, Hardness, Temperature, Hardness, 


F DPH Rc F DPH Rc 


70 800-900 64-97 1100 420 42 
750 62 1300 300 30 


650 59 1450 250 22 
600 55 
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urta 
: " 
small re SS Smaller shot give 


ind therefore greater production, but 


ibrasive effect when used for higher intensitic 


|! general rule, specify shot size smaller than 


the smallest concave radius on the part 


DESIGN FEATURES 


Surface finish of peened parts is about 120-180 
microin. A better finish is obtained on harder ma 
terials, and a rougher one on softer materials 

Light finishing operations such as lapping increase 
fatigue life of shot-peened parts as much as 10 times 
[hey remove surface discontinuities that increase stress, 
ind also bring the highest compression-stressed area 
it must be remembered that 
emoval of more than 0.001 to 0.002 in. will remove 


to the surface. However 
the entiri 
effect. 
Subsequent grinding should be avoided because 
imparts tensile stresses to the part. 
Costs can be held down by keeping intensities to a 
minimum, avoiding secondary finishing, and also avoid 


mpressive laver—destroving the beneficial 


ing masking of areas where peening is not required 


OTHER APPLICATIONS 


Steel coil springs, when shot-peened, can be used 
it stress levels 70% above unpeened springs. Peening 

of other materials also improves their properties 
less so than for steel 
Axle shafts, when 


in fatigue strengtl peening not 


l-straightened, suffer 
y } 
mcs this damage b lso ii es the 
limit by 100 
Grinding lowers endurance of parts 
up residual tensile stresse > gitud f these 


When much 
} i 


grinding is necessary, shot peenimng can increase thc 


setting 


+ 


stresses increases \ ot grinding 


endurance limit by 70% 
Decarburization from treatment lowers the 


strength of parts at the surface, where it is critical for 


T 
fatigue. Up to 0.020 in. of decarburization can be 


illowed if th« 


Forming b» 


hot-peened 
can change shape of parts 

without th« irmful stresses of cold-forming. Small 
deviations fr: I | | moved, and thin 
hafts and long | 

ning 

Leaf spring 

A further extension, 


$ 


hot-peening 
} } ] 


)e obtained by rain-peening 


I I 
the part in a strained position 
Stress corrosion is reduced by balancing surface 
stresses with residual compressive stress. Life of 
parts under stress-corrosion atmo pher s has been 


incre ised iS much 


EDITOR’S NOTE: Additional methods of countering fatigue 
effects on materials are aescribed in 

Thermal Stress Fatigue," June '57, p 175. Discusses pre 
mature failures caused by repeated temperature fluctuations. 
Also "How to Prevent Fatigue Failures," Oct '55, p 174 





Pressure 


Hydraulic vibrator... 


Control valve 
4 


cylinder in simplest form oscillates under control of a servo-operated hydraulic valve. Servo may be electrical, pneumatic, 


hydraulic or mechanical. Accumulators reduce unevenness of response and provide increased flow at peak velocities. 


HYDRAULIC 
VIBRATORS 


where brute-force shake testing is needed 


JOHN A. DICKIE, Engineering Manager, MB Manufacturing Co., New Haven, Conn. 


Now, if you want, you can shake a complete boxcar or an airplane, 


forcibly and fast, by using hydraulic shaking equipment with very high 


accelerating force levels at relatively high frequencies. Low-cost, too, 


because all except the controls are standard industrial components. 


n product testing for vibration and 

sulted in the development of hydraulic 

itors capable of over 4 million Ib accel 
rce, up to 150 cycles per second 

bration exciter will both locate trouble spots and 

tests. It pays off because vibration and 

» in service can fatigue or break parts that 

rength needed for static loads. Design 

factors, vibration damping and compo 

ire not always enough. Observations 

life are often too late 


bration equipment must have the power 


l'o accomplish 


to shake entire assemblies over long periods 
to simulate dvnamic conditions ex 
It must be simple to attach and 


il shaker tables were considered 
c levels of 100,000 Ib or less 


requencies up to 100 cps; 


| | or electrodynamic tables, 


with 20,000 lbs force up to 2000 cps But now that 
requirements in force and displacement have become 
greater, hydraulic equipment provides the most econom 
ical answer 


WHY HYDRAULICS? 


Recent hydraulic control valve developments have 
made it possible to reverse flow to cylinders at high 
frequency. Coupled with the inherent high-force long 
stroke ability of cylinders, they have resulted in equip 
ment well fitted to vibrate loads weighing from 5 to 
over 125 tons. Only the valving is new or special; the 
cylinders, pumps, accumulators and piping are standard 
industrial components. 

Hydraulic power has been used in many long-stroke 
applications (such as elevators) and high-force systems 
such as static load-testing devices). Early approaches 
to fatigue testing were usually based on a variable 
stroke hydraulic pump which transferred the energy by 
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Displacement 


Velocity 


jo X 


fluid to a short-stroke, high-force cylinder. 


tems pulsated at pump speed and had a frequency lim 


| hese SVS 


ited by the maximum speed of the pump. More 
recent systems employ a constant-flow commercial 
pumping system fed into an iccumulator, which pro 
vides constant pressure to the fluid exciter. Valves have 
been developed which allow this flow to shift rapidly 
from one end of the hydraulic cylinder to the other. 
With little modification, ruggedly constructed fluid 
power systems and their controls can be combined with 
hydraulic cylinders and their associated piping and fit 


tin Fluid systems are readily adapted to operation 


B5. 
either within or through the walls of environmental 
chambers, and fluid systems are relatively free of stray 
magnetic fields. 

The hydraulic cylinders do not take the working load 
through sliding joints or bearings and, therefore, avoid 
the inherent limitations on force or velocity imposed 
m such linkages in mechanical exciters. Because hy 
draulic exciters have little mass they require an addi 
tional mass to react against when used in force-gen 


erating systems. 


HOW DOES IT WORK? 


The force (or acceleration) in a hydraulic exciter 
is developed by controlled variation of a differential 
pressure across a two-way hydraulic piston. Periodic, 
usually sinusoidal, opening and closing of a valve changes 
the direction of motion of the piston; the piston rod 
transmits the force to the test specimen. 

When fluid is fed into one end of the cylinder, the 
piston rod and load move toward the opposite end of 
the cylinder, where a flow outlet must be provided. As 
mid-stroke is reached, fluid velocity and the rates of flow 
in and out, respectively, are maximum. Fer exciters 
driving mass loads, the fluid pressure is approximately 
equal in each end of the cylinder at mid-stroke. As the 
piston passes mid-stroke, outlet flow is restricted by 
the discharge valve, thereby building up pressure until 
at the end of the stroke, discharge pressure has built 
up to a value approximately equivalent to the initial 
pressure admitted by the inlet valve on the return end, 
as it opens. At the end of the stroke, inlet and outlet 
December 9, 1957 
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Velocity-wave form... 
not pure sinusoidal because varying control 
valve flow coefficients and other 


system characteristics cause uneven response 


+ 


; are reversed and the velo 
Where smooth wavefor 
minimum pressure in the cylinder 
to avoid gas formation or cavitation 
\cceleration is proportional to different 
icross the piston which is zero for a mass | 
stroke. Velocity is proportional to flow and 
it mid-stroke. Vector acceleration is 
tor velocity and 180° ahead of vector dis; 
force output of the hydraulic exciter is, 
function of the differential pressure and piston 
I l $ $] 


[Ihe product of force produced a Ic 


piston velocity represents the power of th« 


determines the pressure and volume of 


given cvlinder, valve svstem and. pump 


l 


tend to have a constant velocity limit 
lower limit of frequency this velocity 
sufficient length of time to reacl 
the cylinder. If frequency is reduc 
there will be a drop-off in velocity a 
ment is maintained 

Within the limits of the 


the frequency can be increased at constant 


1 
ipab n 


the rated force of the equipment 
this point force and acceleration will rem 
By reducing the load on the system, the 
can be increased. At a discrete upper frequ 
the springiness of the exciter system, consi 
over-all compliance and, particularly, the 
of the fluid, will allow the load to reso: 
reaction mass. 

Under these conditions, the phas 
changes and the peak force builds up 
the rated force, with little difficulty 
in the system is able to absorb the 
pressures associated with such high 
to the cylinder and valve 

Above the resonant frequency, the 
capacity of the system drops rapidly 
ing the valve in each cycle is largely used it 
the fluid within the cylinder, the force 
proportional to the pressure change achie\ 

he resonant frequency F, of the 





tional to the square ro f K/M. The stiffness K 1 
nfluenced bv the « ibili of the fluid volume in 


the cylinder betwee1 


largely governed by the maximum available stroke 


ve and piston. This volunx 


Ihe mass M of the moving assembly includes piston 
hxture and load. For a given system and fluid, the 


resonant frequency is, therefore, proportional to 


l 
\ Stroke < load ` 


l'he normal fluid. fri 


+ $ t ] T 
limits the actual differential pressure across th« piston 


vdraulic system 


under operating conditions ipproximately one-half 


the differential pressure across the pump. Under ex 
tremely low Irequenc ( nditions, with rela 


++ } } ' | 
c How the I l ) l ( the 


nstant displacement 
mited by available 
stroke 


Constant velocily 


piston may approach that developed by the pump. 
Under these conditions, the maximum available force 
1S approximately twice the rated force of the system 
under full rated velocity conditions. 


IMPORTANCE OF VALVING 


Both the action and dimensions of the valves are 
critical in properly controlling fluid flow at each of 
the cylinder ports. The control valve may be of the 
rotary or reciprocating type. The rotary valve in its 
simplest form has a fixed opening and therefore is best 
used at design velocity. It is also limited in its response 
to waveform and is not adaptable to complex wave oper 
ition, where displacement is random in nature. The 
rotary valve, however, has an extremely high upper fre 
quency limit. 


Reciprocating electronically controlled servo valves, 


mited by flow capacity 


Constant acceleration 


Typical response curve .. . 

shows how increasing frequency 

limits piston displacement. 

For example, when maximum flow is reached, 
frequency can be increased 


only by shortening stroke 


limited by roted force 


Flapper valve 
(Stoge /) 


Pilot piston 
(Stage 2) 


Four-way valve 
(Stage 3) 


Electrically operated . . . 


four-way control valve is oscillated 
by flapper which alternately opens 
the left and right ends of the 
pilot piston to low-pressure return, 
controlling larger stage-3 piston 


06 


Electrical 
forque mofor 


po 


1 
K] 
3 
E 
: 
E 
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incorporating a small electrodynamic unit with a fluid 
umplifier, are available with very little modification 
for this type of application. While several arrange- 
ments are available, an electrical signal in each posi 
tions a pilot control valve. ‘The output of the pilot 
stage is amplified hydraulically in one or more steps 
to obtain sufficiently large valves and valve openings 
for the requirements of the driving cylinder. 

I'he valves are located as close as possible to the 
cylinder in order to minimize the volume of fluid on 
the cylinder side of the valves. For substantially con- 


stant pressure during the cycle to both inlet and dis 


charge ports of the valve, accumulators are large enough 
to deliver or absorb the fluid volume required in each 
cycle without materially affecting the rate of flow in 


supply and discharge piping. 


ADVANTAGES OF HYDRAULIC METHOD 
It seems probable that the hydraulic exciter will 
be most advantageously used in long-stroke, high-force 
systems in the low--and medium-frequency range- 


roughly 1 to 250 cps. Frequency is limited by stroke 
longer strokes lower the maximum frequency 

Fhe power supplies and controls can be rather easily 
switched from one hydraulic exciter to another, permit- 


ting the use of different exciters with a given power 


supply and control system. A high-force unit with large 
piston area would have low velocity; a unit with a 
smaller piston area would provide a higher velocity and 
longer stroke, but would give a lower force generating 


capacity. Exciters for testing at higher frequencies must 


be designed with the shortest stroke consistent with 
practical requirements 
Fluid vibration systems can conveniently be placed 


Combined cylinders . . . 


in parallel. For a given power supply, twice as man) 
cylinders will approximately halve the available velocity 
in each cylinder. By adding a second power supply of 
the same capacity, the available velocity can be'raised 
back to the same level obtained before the number of 
cylinders was doubled. When using one or more power 
supplies, the system pressure 1s maintained at the maxi 
mum required by any cylinder operating. When using 
independent controls on various cylinders, both fre 
quency and force of each cylinder can be independently 
adjusted. Several cylinders in parallel can be arranged 


to operate from a master control with independent 
adjustment of phase and velocity of each driving head 

Large assembled products frequently have four or 
more support points, and it is desirable to observe effects 
ff vibration and other loading as they would be trans 


mitted through the mounting pcints. Hydraulic vibra 
tors are available which essentially are cylinders mounted 
on a flat-bed reaction mass with the pistons pointing 
upward (or in the desired mounting direction). The 


test specimen is mounted with its support points on the 


pistons, and hydraulic pressure supports the weight 
By varying the force, phase and frequency of vibration 
to each cylinder independently, it is possible to simu 
late many types of shaking and loading, including twist. 

The cylinders may be moved to new positions on the 


base plate. They are trunnion mounted so that they 
can be operated vertically, horizontally or at any inter 
mediate angle. By redrilling the adapting base they 
may be rotated in the horizontal plane to any desired 


ingle. Bed-plate dimensions have been made as large as 
21 x 12 ft to accommodate very large assemblies. For 


still large: 
built to operate 


issemblies, a second reaction mass can 
in parallel with the first. Likewise, 


increase power and also provide static loading feature to combine constant and oscillating forces. 


Pressure 
^ header 


» Pressure 
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Vibrator No.2 


Power supply 
(Pump) 





Ac n 


E 


(US Army photo 
A heavy test load . . . 
may be placed on the piston flanges of these hydraulic 
shakers: the location and tilt of each vibrator is 
adjustable to match the support points of the test 
load, and each piston may be vibrated independently. 


quipment provided can be used in parallel with 
juivalent svstem to increase the vector force rating 


O00 Ibs 


BRUTE-FORCE FATIGUE TESTING 


r extremely high force capacities make hydraulic 
tci tems particularly useful in fatigue testing 
As in the case of vibration testing, one or more heads 
in be driven from a common power supply. It is 
not difhcult to arrange the heads to operate in parallel. 
l'he parallel arrangement may be simplified by arranging 
the cylinders in tandem 
It is frequently desirable in fatigue testing to com 
ne static and dynamic loads. The static cylinder can 
connected in tandem and the static force controlled 
ndependently of the dynamic force. As relatively little 
energy is required by the static force, the static cylinder 
in be sized to match capacity of load-carrying frame. 
If the reaction-mass structure is stif enough, the 
ibrators may be tilted horizontal and used as fatigue 
testers. By adopting an angle plate at one end to oppose 
the cylinders, four can operate in parallel to produce 
60,000 Ib vector force. A static force of 100 tons in 
iddition to the dynamic force, could easily be applied 
idding a static force cylinder of this capability. Such 
in arrangement would allow fatigue testing in either 
or compression. The static load would be adjust 
m 0 to 200,000 Ib with the superimposed dy 
amic load capability of 60,000 Ib. Under maximum 
nditions, the load could be varied from 140,000 to 
260,000 Ib. The upper frequency would be limited by 
the maximum available velocity of the system but would 


llow testing of relatively stiff specimens in the range 


Lood 


t 


E -— Driving head 


Hydraulic vibrator . . . 

has maximum force of 30 tons, an available stroke of 4 inches 
and a maximum velocity of 14 inches per second in the 
frequency range of | to 150 cycles per second. 

High-pressure pump and controls not shown. 


SOME LIMITATIONS REMAIN 


Valving and controls presently available do not pro- 
vide the wide frequency range, purity of wave form, 
upper frequency limits, or smooth performance at low 
(below 10%) loads, which have been developed in 
existing electrodynamic equipment. Refinements in the 
future will improve this situation 

Some care must be exercised in determining the reli 
ability of components for dynamic service and arranging 
compatible connecting means. Fluids are available 
which may be used over extremely wide temperature 
ranges, but not indiscriminately 

While large forces are not difficult to obtain, force 
times velocity represents power. The power of the sys 
tem is closely related to the cost. Fluid system power 
requirements are comparable to electrodynamic, but are 
far greater than those in mechanical systems in which 
energy put into the system at one portion of the stroke 
is partly returned at another 


EDITOR’S NOTE: These recent articles give additional back- 
ground on problems of power and control of vibrations: 

For piston-motion equations, considering load, damping, 
and pressure forces, see “Transient Response of Hydraulic 
Actuators,” Apr ‘57, p 175; also “Hydraulic Control Valves, 
III," Mar '57, p 145, for details of flow-control valves. 

A nomograph to estimate natural frequencies of beams is 
given in "Designing beams for shock and vibration," Nov '56, 
p 221. Another nomograph relates frequency, acceleration, 
and displacement of any vibrating object, "Determining Os- 
cillatory Accelerations," Jan '56, p 221. 

An earlier article by Mr. Dickie, "Vibration Testing Tech- 
nique," appearing in July '47, p 115, outlines forced-vibration 
methods employing electrodynamic exciters for conducting 
full scale fatigue tests. 
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How 


Specify 


COLORFUL - FUNCTIONAL. - 


Pre-pain 


TRENDS TOWARD EYE-APPEAL, combined with increases in 
finishing costs, have brought in pre-painted steel as a 
competitor for conventional painting techniques—and 
for metals that normally go unpainted. New synthetic 
paints with a wide range of colors can meet tough serv- 
ice conditions, and can withstand severe fabricating op- 
erations as well. 

Successful results with this cost-reduction method 
depend on care by the supplier in preparing the surface, 
selecting the type of paint with best combination of 
properties, and forming by methods adapted to limita- 
tions of the paint coating. 


Metal Preparation 


Good adhesion between paint film and steel is critical. 
The film nust have sufficient ductility to match deep- 
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ted Steel 


drawing operations, and must adhere to the steel 
throughout forming. Cleaning and preparing the steel 
surface is important for optimum adhesion, and each 
supplier has his own closely guarded methods. Two 
surface-preparation methods used singly or in combi- 
nation are chemical conversion with phosphates and 
chromates, and zinc or tin plating. 

In addition to promoting adhesion, these treatments 
add corrosion protection. Galvanized zinc followed with 
phosphatizing gives good corrosion resistance, but is 
more expensive than the surface-conversion treatment 
alone. An additional advantage of metal underpiates: 
They tend to prevent slip when the finished strip is fed 
through forming dies. 

Corrosion is also closely tied to abrasion resistance 
of the coating. If it breaks or wears away either during 
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PRE-PAINTED STEEL 


fabrication or service, rust can start. But underfilm 
corrosion occurs very slowly if the steel surface has 


had a chemical conversion treatment. 


How to Choose a Paint 


Two major factors in selecting the type of paint are: 
fabricating processes used in making the part, and 
service conditions. Fabrication is often the controlling 
factor. Pressure, abrasion, and local heating can injure 
a finish. Resistance to corrosion from metal-working 
lubricants can also be a factor. The supplier should be 
given working drawings of the part or, better still, un- 
painted samples 

Film thickness on pre-painted steel can be accurately 
and uniformly controlled. Minimum thickness for the 
type of paint used, will depend upon: 

@ Temperatures beyond normal atmospheric range. 
Examples: localized heating, as in an ash tray; over- 
all heating, as in an auto oil-filter can; sudden cooling, 
as in a CO, fire-extinguisher nozzle. 

€ Moisture as continuous high humidity, or precipi- 
tation. Example: a bathroom scale. 

6 Salt spray, inland, as well as near the sea. A prime 
example: auto trim in any city where ice control on the 
streets is with rock salt. 

€ Chemical attack from sources associated with the 
part, or from atmospheric contamination. Examples: a 
battery case, a street-light fixture near a chemical plant. 

@ Abrasion in frequent handling or exposure to fast- 
moving, dirty air. Example: power lawnmower. 


Paints Available 

Synthetic paints for pre-coating steel are of two basic 
types, thermal curing or drying; that is by polymeriza- 
tion, or by solvent release. Epoxy coatings are thermal 
curing, but vinyl finishes dry by evaporation of ketone. 
Resins of the two types are often combined to give 
special properties: epoxylated vinyls, for example, have 
better heat resistance than vinyls alone, but retain the 
ductility and wear resistance of vinyl. Here are the six 
main resins and resin-combinations: 

€ Vinyls have exceptional drawability and resistance 
to damage during fabrication, but with only about 354; 
solids, vinyls lack the hiding characteristics of other 
enamels. They are the best answer for parts with sharp 
bends coupled with deep draws, particularly where 
corrosion is a factor. Vinyls tend to be less glossy when 
stretched than other coatings because of lower solid 
content. Surfaces can take temperatures of 200-225 F 
without appreciable softening. Using ketone as the sol- 
vent makes vinyls expensive. 

€ Melamine-alkyds are the most used, and set by a 
combination of curing and solvent release. Solvents are 
cheaper than the ketones used in vinyls. Melamine- 
alkyds contain up to 65% solids and cover well, with 
good color depth. Cured melamine coatings are more 
brittle than vinyls, and will withstand only mild draws. 
Top service temperature ranges from 300-350 F, with 
special formulations good to 400 F. These melamine- 
alkyd coatings set by a combination of solvent expulsion 
and polymerization. 


Hide unfinished edges... 


by turning them away from the eye, 


tight rolling, lock-seaming, butting or 
lap-seaming. To assemble pre-painted parts: 
rivet, stake, lockseam, spot-weld, cement, 


or use specialty fasteners; avoid welding. 
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PRE-PAINTED STEEL 


@ Vinyl-alkyds offer a compromise between the good 
abrasion resistance and ductility of the vinyls, and the 
higher covering ability and good depth of color in the 
alkyds. 

@ Phenolic coatings have good chemical resistance, 
excellent electrical properties, and high resistance to 
heat. They are inherently brittle, and require plasticiz- 
ing to make them formable; but plasticizers reduce 
physical properties. Phenolics discolor under heat but 
the natural brown shades can go to 300-400 F if dis- 
coloration is not a factor. Phenolics are particularly 
good in resisting humidity, salt spray and c .ergents 

@® Epoxies have excellent chemical resistance and 


adhesion to steel, and can be combined with other basic 
resins. Maximum service temperature is 300-400 F. 

@ Epoxy-vinyls closely resemble thermosetting res- 
ins. Main advantage is heat resistance about 50 F high- 
er than straight vinyls—with retention of vinyl forma- 
bility and abrasion resistance. 

@ Epoxy-melamines have excellent chemical resist- 
ance, adhere well, and retain color under exposure to 
heat better than the phenolics, while retaining physical 
properties as do the phenolics. Cost is fairly high. 

@ Epoxy-ureas are poorer in chemical resistance and 
are slower curing than the epoxy-melamines, but are 
more formable 


Lithographed strip e « « for continuously stamped parts requires careful register if position of pattern is important. Printed 


wood-grain (center), a new product of Sharon Steel Corp., is typical of fine pattern detail possible 


COATING THE STEEL 


Paint is applied to strip or sheet steel by a con- 
tinuous roller-coating process in five basic steps: 

@ Surface preparation. This includes phosphatiz- 
ing and chromic acid etching, with zinc or tin plat- 
ing first if deep corrosion resistance is needed. 

@ Drying and cooling to bring the steel to the 
best temperature for adhesion. 
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@ Roller coating by a rubber roller with the steel 
strip under carefully controlled tension. Two sides 
can be coated at once with different colors or paints. 

@ Oven curing or drying ina long oven with bak- 
ing completed in less than 90 sec. 

@ Cooling to permit tight rewinding without dam- 
age to the paint. 











PRE-PAINTED STEEL 


® Unmodified epoxy resin ester coatings have the 
best forming flexibility of the epoxy group, adhere well, 
but have somewhat less chemical resistance, although 
better than the alkyds. They cost a little more than 
alkyds and do not retain color as well. 

All these finishes can be applied in uniform coatings 
from 0.0002 to 0.0020 in. thick. Lubricating ingredients 
can be built into the paints to aid in difficult forming 
or to prevent sticking under heavy stacking or coiling 
pressures. Most paints embrittle slightly with age, and 
storing beyond two months may cause difficulty, par- 
ticularly in severe drawing or forming. 


Fabrication 


Pre-painted steel can be formed, without damage to 
the finish, by: stamping, brake-forming, piercing, com- 
plex embossing, deep-drawing, and roll-forming. Die 
marks will show unless the die surfaces are kept in 
good condition and smooth; chrome plating often helps. 
Clearances are slightly greater with pre-painted stock. 
Dies properly maintained will last three to four times 
as long as for uncoated steel. 

Coil stock is usually coated in large widths, up to 
32 in., and slit prior to use. Slitting produces a raw un- 
protected edge which can be a limitation for severe 






Blue lacquer on steel strip... 
trims plastic seed guards for Hinton Co. bird cages. Trim 

is continuously rolled to U-shape, flattened 
sharply to clamp plastic, and cut to length. 
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corrosion conditions. However, the excellent adhesion 
between film and steel lessens this problem. If coil or 
sheet is not slit, edgs can also be pre-coated. 

If appearance of the raw edge is troublesome, special 
forming methods can hide the edge by turning it away 
from the eye, or by rolling it tightly. Edges can also be 
butted, lock-seamed, or lapped with an offset. Edges 
impossible to hide can be covered with snap-on plastic 
extrusions. But if the metal is thin in relation to the 
size of the part, the bare edge may be nearly invisible. 


Assembly 


In addition to conventional methods of assembly 
metal screws, rivets, bolting, specialty blind fasteners 

pre-painted steel parts can be staked, lock-seamed 
and cemented together. But spotwelding will discolor 
the finish, and is possible only if the joint is hidden. 


Trends 

Pre-painted steel is an intensely competitive busi- 
ness, sensitive to changing trends. 

€ Larger parts are being made, leading to interest in 
wider coils. Present limit is 32 in., with 42 in. probable 
and 48 in. possible in 1958. 

€ Different coatings on opposite sides of the strip 
widen applications. Paint-lacquer has been used for 
some time; paint (or lacquer) plus heat-curing ad- 
hesive is new. 

€ Paint and vinyl laminate on opposite sides is re- 
ceiving wider attention. 

€ Multiple-color lithographed strip looks promising 
for high-speed automatic manufacture with progressive 
dies. Present problem of positive color registry will 
probably be solved in 1958. 

€ Roller-coated plastisols and organosols embossed 
after baking may become a competitor to straight vinyl 
laminating. 


EDITOR'S NOTE: Other recent full-color-articles on colorful fin- 
ishing include the following: 

"Color and Textures for Aluminum," Sept. 30, '57, p 101, 
discusses a range of surface treatments—mechanical, chemical, 
and electrochemical—plus some coloring methods peculiar to 
aluminum. 

"Color Finishes for Copper," December, '56, p 135, lists fin- 
ishes obtainable by chemical conversion and mechanical treat- 
ment. 

"Pre-finished Aluminum," April, '56, p 135, shows how elec- 
trochemical, paint, and electroplated coatings withstand forming, 
and describes mill products available in pre-finished chemical 
colors. 
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this article came from: 
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Hinton Associates Inc., Staten Island, N. Y. 

Interchemical Corp., New York City 

Thomas Strip Div., Pittsburgh Steel Co., Warren, Ohio 
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~~ a 
Locked-in fringe pattern . . . 


. is gravitational, uses a sensitive 
material, but no heating cycle. Grid 
network is imbedded in the material to 
permit simultaneous determination 
of the strains and isochromatics. 


ASME PAPER HIGHLIGHTS 


Five papers of significance to the 
design engineer are abstracted 
here. They were chosen from more 
than 280 presented at the just- 
ended Annual Meeting. 


PHOTOELASTICITY—fast solution 
to practical design problems 


Conon methods for three-dimensional photo- 
elastic stress analysis are available, yet very few practical 
investigations have been made. Reasons given are: lack 
of suitable materials, lack of evaluation techniques, and 
lack of trained investigators. But, all three can be had. 

Two papers presented at the ASME Annual Meeting 
point up the availability of material, techniques and 
investigators not only for three-dimensional analysis, 
but for two-dimensional analysis where loading inter- 
feres with direct observation. 

“Three-Dimensional Photoelasticity and Its Applica- 
tion in Machine Design,” by M. M. Leven and A. M. 
Wahl, covers many of these points. J. W. Dally, A. J. 
Durelli and W. F. Riley, in a paper entitled “A New 
Method to ‘Lock-in’ Elastic Effects for Experimental 
Stress Analysis,” discuss a new material and method 
usable for two- and three-dimensional stress analysis. 


Design Problems. Photoelastic results—based on strictly 
elastic conditions—may be applied in practical design 
where fatigue, repeated strain-cycling, or creep-rupture 
effects involving plastic flow are present. Generally, 
photoelastic results apply best to fatigue or repeated 
loading. An example of high repeated loading is a gear- 
motor shaft; low loading might be a pressure vessel sub- 
jected to repeated pressurization or thermal cycling. 
Three-dimensional stress analysis is also helpful for 
estimating reduction in creep-rupture life of machine 
parts or structures subjected to long-continued stress 
at elevated temperatures. For such materials—called 
"notch-sensitive" because of strain concentration caused 
by severe structural discontinuities (fillets, notches, 
holes)—creep-rupture life is much less than for smooth 
bars. Steam-turbine design gives additional examples of 
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the ability of photoelastic methods to estimate creep- 
rupture life. 

I'wo-dimensional stress analysis, using the newer 
epoxy resins and curing method, are applicable to the 
solution of gravitational loading problems and those 
where temperature varies the boundary conditions. 


Materials and Methods. Most common method of 
locking-in optical effects is "freezing." The model is 
subjected to an extended time-heating cycle while 
loaded. When the heating cvcle is over and the model 
goes back to room temperature, loading is removed 
and the fringes are locked in the model. Slices are cut 
from the model and observed. 

An alternative method is “creeping,” based on the 
retarded elasticity properties of certain plastics such as 
the phenolformaldehydes. The distortions and the 
photoelastic effects are not locked in the model per- 
manently—after the load is removed they slowly creep 
out. However, the effects remain long enough to per- 
mit slicing and examination. 

he latest method is "curing." Here, locking-in the 
optical fringes, and mechanical distortions, are pro 
duced by curing a semi-cured plastic under load. The 
effects are permanently locked in the model. The epoxy- 
base plastic cures at room temperature. 

Epoxy-resin properties, particularly modulus of elas- 
ticity, can be varied over a wide range by mixing the 
proper proportions of each and pouring the resulting 
mixture into a suitable mold. 

Epoxy-resin castings of any size and shape can be 
made readily, and complicated models can be machined 
and assembled. The figure of merit of the epoxy resin 
is high enough so that deflections and deformations in 
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the model can be limited to an order of magnitude 
mparable to those in the model prototype. 


Interpretation. Peak stresses obtained by photoelastic 


means usually refer to some point of stress concentra- 
tion—foir example, an opening or nozzle in a pressurc 
vessel. For ductile materials, the peak stress near points 
f stress concentration under operating conditions gen 
erally will not exceed yield stress. Assuming a load or 

essure range between a max and min load, photo 
elastic methods usually give the stress range between 
loads, stress at max load being taken as the vield stress 
his is approximately true if stress range is less than 
twice vield stress. 
Where the machine part or structure is subject to a 
large number of cvcles of repeated loading, the design 
methods for ductile materials mav be used. Methods 
ire based on the determination of fatigue-strength re 
duction factors if stress concentration is present. In 
most instances, however, stress-concentration factors 
obtained by photoelastic means are close to the fatigue- 
strength reduction values and, therefore, may be used 
for conservative design purposes, particularly for fillet 
or groove sizes normally met in practice. 

For many cycles of continued and alternating stress, 
ind where stress concentration is present, common 


LUBRICATION commi 


E wo papers compiled from reports of the ASME Re- 
search Committee on Lubrication, point up the influ- 
ence that viscosity-pressure and imperfect lubrication 
may have on machine elements. 

"Viscosity-pressure Effects on Friction and Tempera- 
ture in a Journal Bearing," by S. J. Needs, reports tests 
with two different oils having the same viscosity-pressure 
characteristics to show differences in friction and op- 
erating pressure. 

M. D. Hersey and C. W. Staples, in a paper entitled 
"Experiments on Imperfect Lubrication," report fric- 
tion measurements under imperfect lubrication condi 
tions on eight lubricants up to loads of 10,000 psi. 
Viscosity-pressure. To test the viscosity-pressure effect, 
two oils in the same viscosity range but of widely differ- 
ent viscosity index—93.0 and — 30.3—were selected. 
lest load was 84,400 Ib: equivalent of 6090 psi based 
on projected bearing area, and 5040 psi on actual area. 

Results at 172 F—where the oils have the same vis- 
cosity at atmospheric pressure—indicate the equilibrium 
speed at 93.7 rpm with the low-viscosity oil and 109.7 
rpm with the high-viscosity oil. Corresponding frictions 
are 129.8 Ib and 110.4 Ib respectively. Hence, with the 
same load and film temperature the average film vis- 
cosity is about 17% greater with the low-viscosity oil. 
rhis necessitates a corresponding decrease in speed to 
maintain the same temperature. 

If the speed of the low-viscosity bearing is increased 
to 109.7 rpm, the friction increases to 152 Ib, or 37% 
greater than with the high-viscosity oil at the same 
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practice is to neglect the stress-concentration effects 
when calculating the mean or steady component of 
stress but include the effect in the alternating com- 
ponent. 

Methods are also available for calculating factors of 
safety for notched bars under repeated bending, to: 
sion, or torsion loading for a limited number of cycles. 
These methodes are based on the assumption of a 
linear relation between stress and the logarithm of the 
number of cycles to failure; it is again assumed that 
stress concentration may be neglected in calculating the 
steady-state component for combined steady and alter- 
natıng stress. 

Where biaxial or triaxial states of stress exist, the 
maximum-shear criterion or the shear-energy criterion 
may be used. The equivalent or effective stresses may 
be figured on this basis. 


Conclusfons. Photoelastic results can be used in prac- 
tical design where repeated strain on thermal-cycling 
is involved. Newer materials and methods permit gravi- 
tational loading problem solution, and solution of 
problems where temperature may change boundary con- 
ditions. It is also possible to use theoretical stress con- 
centration factors—obtained photoelastically—for esti- 
mating reduction in creep-rupture life. 


ee updates reports 


speed. This is the true different viscosity—pressure 
coefficient. 

Conclusion. A high-viscosity lubricant cause a higher 
friction which partially masks its presence by a rise in 
operating temperature that tends to decrease viscosity. 
However, higher friction causes higher temperature and 
when equilibrium conditions are reached under com- 
parable conditions it is found that both friction and 
temperature are higher with the lubricant more sensi- 
tive to viscosity-pressure effect. 

Increased viscosity of oil with film pressure results 
in a relatively large increase in friction in heavily loaded 
bearings. Undoubtedly the viscosity increase also causes 
increased oil-film thickness—which may account for the 
fact that the heavily loaded bearings operate under 
hydrodynamic conditions. 


Imperfect lubrication. For these tests, a condition of 
mixed lubrication prevailed, in which rapid wear of 
brass on steel occured simultaneously with hydrodyna- 
mic effects. Of the three methods used to plot the data 
—friction per unit area against load per unit area hold- 
ing speed and viscosity constant; coefficient against 
Z,N/P; modified diagram in which each of the fore 
going curves is replaced by a family of curves with differ- 
ent values of the pressure-viscosity parameter—the latter 
is of most value. This parameter, the product of load- 
per-unit-area by the pressure-coefhcient of viscosity, 
helps explain earlier discrepancies and set up a better 
correlation of the data. 

From the data, friction-load relation can be approxi- 
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mated by a straight line having an intercept of about 
2000 psi on the load axis. Fluid friction of almost 
vanishing magnitude continues up to the critical or 
threshold load. Beyond the intercept the load is no 
longer completely fluid-borne, and boundary friction 
predominates. 

Values of load intercept and incremental coefficient 
of friction are given in the accompanying table. In 
cremental coefficient is defined as the slope of the graph 
for friction against load at any point. True coefficient 
increases with increasing load. 

Examination of the data shows that at anv given 
load the friction drops slightly with increasing speed, 
and rises with increasing temperature or decreasing 
viscosity. 

A more general form of diagram which includes speed 
and temperature plots the coefficients of friction against 
Z,N/P. However, any attempt to represent all the 
points for any one experiment by drawing a single 
curve results in various inconsistencies. Such inconsist- 
encies are avoided, and a better correlation obtained. 
by constructing a family of curves, each labeled with a 
mean value of the pressure-viscosity parameter, bp. 
Here, b is the pressure coefficient of viscosity expressed 
as a decimal at some temperature; P is the pressure at 
the same temperature. 

If frictional heat is involved, a further dimensionless 
parameter, aP/q is needed; a is the temperature co- 
efficient of viscosity, q, the heat capacity of the lubri 
cant per unit volume and P is the pressure. 
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Conclusion. From these experiments, though of limited 
scope, it is seen that boundary lubrication and wear are 
usually accompanied by a persistent kind of hydro 
dynamic action on a microscopic scale—an action de- 
pending on the pressure-viscosity as well as the tem 
perature-viscosity characteristics of the lubricant. 

With increasing loads there is a well-marked transi- 
tion from fluid friction to one of mixed-film lubrication 
in which boundary friction predominates; and which 
may be characterized by a nearly constant value of the 
incremental coefficient of friction. The values are less 
for fatty than for mineral oils. 


INCREMENTAL COEFFICIENTS OF FRICTION 


Lubricant Test Speed, Temp, Intercept, Coef, 
No. rpm F psi Fo 


Heavy mineral 160 2500 20 
Medium mineral 155 2300 32 
Light mineral 155 1900 32 
Heavy + OA 155 . 
Medium+ OA 140 4500 18 
Mineral lard 155 2700 14 
Sperm oil 165 3200 
Lard oil 160 2300 
Lard oil 280 2600 
Lard oil 650 2800 
Lard oil 150 1600 


* Scattered from 82 to 105 F. 
^ Uncertain, but nearly the same as with the base oil, Test 2. 


when STRESSES alter material hardness 


E... hardness readings have become a widespread 
method for production control and predicting mechani 
cal properties of heat-treated steel, it is important to 
realize that errors mav be introduced bv residual stresses, 
Or bv stresses caused by external loading. 

A Research Committee on Metal Processing report, 
“Stresses Alter Hardness," by S. K. Settv, J. T. Lapslev 
and E. G. Thomsen, bears out the theorv: Materials 
become softer under tension, harder under compression. 


Steel in Tension. Mild steel (SAE 1020) specimens, 
loaded in axial tension, were tested on a portable test 
fixture. Stresses were induced in the specimens prior to 
making hardness readings. Result: Hardness decreased 
in the elastic region as the tensile stress increased. 
When yield strength is reached, the curve departs from 
linearity. 

l'o test for hardness variation in compression a pure 
aluminum (1100-0) 2 in.-dia specimen was subjected to 
combined compressive loading. An 80,000-psi axial 
load was induced and released before making hardness 
tests. Springback of the retaining cylinder induced 
biaxial compression in the test bar. Result: Compres- 
sive stresses were less effective in altering the hardness 
than were tensile stresses. 
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Gradient Stress. Mild steel strips were bent plastically 
to various radii. After annealing in the deformed state, 
they were descaled by an acid dip. Specimens were 
straightened in a bending fixture and hardness readings 
taken on both sides of the specimens. Result: Decrease 
in hardness on the tension side was generally larger than 
increase in hardness on the compression side. 

Mild-steel specimens, loaded in pure tension to the 
yield point stress, were subjected to Scleroscope hard- 
ness tests. Hardness under load and no load were about 
the same; hence impact hardness readings do not appear 
to be effected by residual tensile stresses. 


Conclusions. Penetration hardness decreases substan- 
tially in the presence of uniform tensile stresses. Great- 
est decrease is at the yield point of the steel. 

Biaxial compressive stresses equal to the yield point 
stress increase hardness only slightly in aluminum. 

Induced bending stresses—specimen at zero curvature 
—decrease hardness on the tensile side; increase com- 
pressive-side hardness. Also, differences in hardness are 
smaller when tensile stress gradients of the same magni- 
tude as uniform tensile stresses are present. 

Scleroscope hardness values are unaffected by tensile 
stresses at the yield-point value. 
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Product Design ... 
Key to Smog Control 


LOS ANGELES—Recent reports that 
the Los Angeles Smog 


genuine smog, 


Corp. is selling 
no pollutants or irri 


tants removed” at 59¢ a can, inject 


humor into a serious situation, Smog 


lagued cities spend millions annually 


to fight air pollution; Los Angeles 


ilone has pumped about $70 million 


into smog control over the past dec 


ade. And some authorities predict an 


xpenditure of $300 million in the 
next five years 

Much of the money spent to date 
has gone into newly developed equip 
ment that supports the four phases 
f pollution control 

e Prevention—wider trapping of 
Storage tank vapors, use of gas fuel 
rather than fuel oil by utilities where 


ind no-fire laws 
* Collection 


industry of 


possible 
more extensive use by 
electro- 


such devices as 


static and bag-type precipitators and 
cyclone: 


e Combustion-use of multicham 


} 
CI 


ind portable incinerators, inten 


ve research into improved automo 


Sprin 
z Spring 


tive-exhaust controls, and use of 
steam-jet flares by refineries. 

© Supervision 
lower atmosphere 


greater 


research 


program for 
utilizing 
carbon monoxide recorders, sulfur di- 


oxide autometers, ether-soluble aerosol 
samplers, and other new sampling and 
measurement instruments. 


Developing this equipment some- 
times runs into tens of thousands of 


dollars, with ultimate unit cost, based 
on limited-quantity 
high 


cineration, industrial plants (now sub- 


stantially controlled), and automotive 
exhaust as the major contributors to 


production, cor 


respondingly Experts cite in 
g I 


smog 
Newer pollution-control techniques 
in Los Angeles usually parallel de- 
velopment of special controls. For in- 
authorities re 
million 


Angeles 
that the 1.5 
outlawed 


stance, I os 
recently 
rubbish 

multi- 


quire 
single-chamber 
incinerators be replaced by 
chamber and portable units. 
Dust-collection techniques and 
equipment have been improved as a 


Needle valve 


Air intake- ; -Catalyst bed 


CATALYTIC MUFFLER 
Mixes unburned hydocorbons with 
fresh oir and ignites by catalysis. 


Fuel shutoff—> 


result of strict enforcement of string 
ent regulations on industry. Among 
the latest controls is a wet-wall multi- 
ple cyclone that combines low water 


consumption and operating cost with 
efficient 


corrosive 


of fine dust and 
vapors. At a 90-ton-per-hr 
production, using only a simple 
cyclone, this plant would normally 


emit 500 to 1000 Ib of dust per hr. 


Los Angeles permits only 40 lb of 
dust per hr. To meet prescribed levels, 
newly designed equipment includes: a 
6-ft-dia, 25-ft long oil-fired dryer burn- 
ing 112 gph of No. 5 fuel oil; an 
8-ft-dia cyclone, hot and cold-stone 
elevators, three sand and aggregate 
bins, a shaker screen, and a 50-hp 
26,700-cfm exhauster. 

Other components include: 24 stain- 
less 310 panels, each 20 by 20 in., 
containing 64 small cyclones mounted 
in parallel. In operation, 30 gpm of 


water flushes the walls of the cyclones 
to prevent plugging and helps re- 
sulfur and sulfur oxides pro- 
duced by the burner. Using less than 


recovery 


move 


How Auto Exhaust Can Be Controlled 


4 
hoe ae owe m P 
AFTERBURNER MUFFLER 
Mixes unburned hydrocarbons with 
fresh air and ignites with a spork. 


--Activated charcoal 
ACTIVATED CARBON MUFFLER 
Draws oxides of nitrogen through 


corbon bed. Chemicol reaction results 


in inert nitrogen gas and corbon 
dioxide. 


Use of the afterburner muffler requires an accompanying activated carbon muffler 
see drawing), the latter serving to reduce the oxides of nitrogen. 
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25% as much water as a conven 
tional scrubber, the system removes 
dust particles averaging ] micron in 
size, shows no appreciable wear after 
steady operation for more than eight 


months. 


Inherently high sulfur content of 


California crude oil, is said to add 
to the area's pollution-control prob- 
lems in oil refining, storage, and dis- 


tribution, necessitating an industry in- 
vestment in special equipment that 


has passed the $1-million-per-month 
level. Currently, vapor-recovery svs- 
tems are required for tanks of from 
40,000 gal capacity and up that store 


petroleum distillates having a vapor 


pressure of 1.5 psia or more. Over 
600 ton of reclaimed vapors are 
processed daily. All large loading racks 
use a two line system to recover vapors 


from tank cars and trucks. 


A similar svstem has been devised 
for deliveries to service stations, but 
adoption is slow because of the $600- 
per-station cost. Refineries have 
added sulfur recovery plants that trap 
over 800 Ib of pure sulfur daily. These 
use conventional scrubbers and pre- 
cipitators for recovering other dusts 
and gaseous contaminants. One pol- 
lution source has been eliminated 
through development of a new flare 
using a steam jet for efficient mixing 
of vapors with air for complete com- 
bustion during emergencies. 

Increasing use of electric arc fur- 
naces for production of high-quality 
steels on the West Coast compli- 
cates matters. In openhearths, mois- 
ture, aided by combustion, causes 
dust particles to cluster. This aids 
precipitation. To overcome problems 
of dry electric heat with electric arc 
furnaces, one large producer spent 
five years and over $500,000. He de- 
veloped a moisture-adding electro- 
static precipitator that is more than 
92% effective. It produces 8 ton of 
iron and zinc oxides during 24 hr of 
operation. 

Air-pollution monitoring is being 
used by Los Angeles’ Air Pollution 
Control District to find out from con- 
tinuous analyses of air samples where 
smog sources are located and how 
they can be controlled. Using auto 
matic instruments, e.g., 
oxide 


carbon-mon 
recorders, sulfur-dioxide auto 
meters, hydrocarbon samplers, etc., 
researchers can measure progress of 
air pollution control, pinpoint new 
areas of pollution, hasten progress in 
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\ operated 
V gear motor 
drives 
~—=— pump 
thot sends 
gir through 


77 — manifold ond 
— — — — -plostic tubes to 


Air bubbles thru reagent in tubes 


Proposed Gas Detection Unit—How It Works 


Health officials in smaller communities 
and those attached to processing plants 


often have a gas-detection problem that 
requires accurately identifying the irritant, 
locating its source, and determining how 
to get rid of it. Identifying the exact toxic 
material when there are no clues is a major 
headache. Most inexpensive gas-detection 
devices are sensitive to only one gas. 
Equipment to indicate concentration with 
reasonable accuracy is normally highly 
selective and often expensive. 

One suggested device for surveying a 
troublespot before bringing in highly selec- 
tive instruments for quantitative analysis 
could consist of a rack of 10 test tubes, 


control efforts, and provide the basis 
for new control regulations. By know- 
ing pollution levels, officials can make 
daily smog forecasts and start the pre 
vention wheels turning before local 


smog becomes irritating. Accurate 
forecasts are being made easier by a 
recently developed oxidant precursor 
recorder, which exposes night air to 
ultra radiation and then measures the 
amount of total oxidants produced. 
The resultant figures indicate what 
intensities of eye-irritating smog may 
be expected the next day under con- 
ditions that are favorable to smog 
formation. 

Efforts to find a practical control 
for auto exhaust are still in progress. 
l'ests indicate that the combination 
of unburned hydrocarbons and nitro- 
gen oxides in auto exhaust needs only 


1957 


a manifold, a simple air pump, and a 


battery-powered gear motor, all mounted 
on the same wood base (see illustration). 

In operation, plastic tubes connect the 
manifold to glass tubes mounted inside the 
test tubes. The motor drives the pump 
slowly so that air merely “bubbles” through 
reagent solutions in the tubes. Refinements 
can suit needs and finances. 

Advantages cited for the device include 
low cost, simple construction, and effective 
performance in simultaneously testing for 
10 (or more) irritating gases. Sensitivity 
depends on solution concentrations, pump 
speed, and the length of time the gas is 
bubbled through tubes. 


a slight exposure to sunlight to be- 
smog. Researchers are trying 
to minimize at least one of these smog- 
makers. Afterburner mufflers on 
trucks and buses have proved most 
effective so far. However, this equip- 
ment is bulky, operates at high tem- 
peratures, and produces nitrogen 
oxides. So afterburners on cars are 
only a remote possibility 

Catalytic mufflers, producing spon- 
taneous combustion of the gas-air mix- 
ture would be simpler, smaller, and 
would operate at lower temperatures, 
researchers claim. Experimental ver- 
sions have performed well on engines 
using unleaded gasoline, but all 
catalvtic agents tested so far have 
deteriorated rapidly under influence 
of tetraethyl lead. Vanadium pent- 
oxide catalysts show higher resistance 


come 
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to lead poisoning than those using 
conventional "noble" metals, and de 
velopment of a renewable cartridge 
unit is being considered 

Such a 
nate the oxides of nitrogen rather than 
the unburned Char- 
coal, activated with calcium carbonate, 
vield 
ing inert nitrogen and carbon dioxide. 
Estimated cost: 1¢ per gal of gas 
burned. Among problems the device 
Would it alter 
hydrocarbon ratio enough to decrease 
smog significantly? If so, how could 
cars be checked for filter-freshness? 

Last summer's special session of the 
West Coast Society of Automotive 
Engineers brought out that a cata- 
lvtic-converter 


init could be used to elimi- 
hydrocarbons. 


cuts these oxides to about 85%, 


presents the oxide- 


device was showing 
most promise to date in automotive 
Meeting reports, 
covering two and a half years of in- 
dustry research costing some $3.5 mil- 
lion, also cited work being done by the 
automotive industry with instruments 
designed to measure engine-exhaust 
emission rate. 


exhaust control. 


Described were devices 
for effecting more complete fuel com- 
bustion and oxidation of unburned 
residues with catalysts or 
flame. One approach is coating auto- 
mobile engine piston heads with a 
catalytic ceramic to carbon 
monoxide and unburned hydrocarbons 
P. E., Nov. 18, '57, p- 29) 

\mong significant developments de 
effectively filter airborne 
pollutants entering and leaving nuclear 
plants, is a cellulose sheet type of 
filter in 


exhaust 


reduce 


signed to 


which microscopic asbestos 
fibers are distributed in depth. "'Ac- 
cordian"-pleated and somewhat re- 
embling a honeycomb, this material 
filters 99.95% of airborne particles 
as small as 0.00001-in. in dia. Known 
as the Cambridge absolute filter, it is 
being used widely by AEC at Argonne 
National Lab., Oak Ridge, Hanford 
Works, and Brookhaven. The filter 
can also be used in other plants to 
replace electrostatic precipitators or in 
installations processing highly toxic 
materials. 

Newer sheet-type filters have also 
been developed for other specialized 
tasks such as controlling air pollution 
in plants operating under extremely 
A new-type all 
glass filter reportedlv can be used in 
plants where temperatures reach 


1000 F. 


humid conditions 
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Cartridge Casing Opens 
New Vistas for Plastics Industry 


ABERDEEN, MD.-1f certain firings 
at the Army's proving 
ground are successful the plastic in- 
dustry can set its sights on a heftier 
share of the nation's defense business. 
At Aberdeen, Army ballistics experts 
will determine whether or not the 
newly developed plastic cartridge cas- 
ing has a place in Ordnance. Because 
a cartridge is destroyed with each 
round of ammunition fired, a prodig- 
ious market awaits the producer whosc 
materials go into the cartridges. 

Development of such a casing—light- 
weight and cheaper than the tradi- 
tional brass and steel cartridges—has 
been a major goal of the ammunition 
designer for nearly a decade. Within 
the last few weeks, scientists at the 
Naval Ordnance Lab, Silver Spring, 
Md., working under a development 
contract from Army Ordnance an- 
nounced the breakthrough. They have 
developed a plastic cartridge to sheaf 
the 105-millimeter projectile—work- 
horse of the field artillery, naval and 
land-based anti-aircraft defenses of the 
US and its North Atlantic Treaty 
allies (see photo, right). 

The plastic casing is made from 
Cycolac—the high-impact styrene 
copolymer produced by Borg-Warner’s 
Marbon Chemical Division. Test-fired 
in a specially-adapted 105 howitzer at 
the Navy Lab, the plastic cartridge was 
able to withstand firing pressures. It 
came through repeated firings un- 
dented and virtually unmarked, ready 
for reuse after reloading with a powder 
charge and projectile. Other tests 
showed the casing retains its flexibility 
and strength when stored for long 
periods at extreme temperatures. 

Fhe Army will now make opera- 
tional and cost studies to check out 
the plastic cartridge under simulated 
battle conditions. If results are favor- 
able, Ordnance officials expect the 
plastic casing to replace the brass 
cartridge used for more than a half- 
century, as well as the steel case de- 
veloped during the Korean War. (The 
cartridge is that part of the shell that 
holds the propellent powder—the pro- 
jectile is dropped into place at the 
cartridge’s open end before firing.) 


Aberdeen 


Ordnance scientists see these ad 
vantages in the plastic cartridge case: 

Cost-savings. It weighs less than 
half of today’s brass or steel case, and 
should produce considerable savings 
as well as operational dividends in 
more effective gun-crew performance. 
The plastic 105 cartridge weighs about 
2.5 lb, the steel, 5.4 1b. 

When multiplied into carload ship- 
ments, budget officers say this differ- 
ence will permit rail shipment at 
regular freight rates. This is in con- 
trast to the premium freight rates for 
overage when metal cases are moved 
by rail. 

Mass-production cost of a plastic 
case, Ordnance experts contend, will 
be “substantially less” than that of 
brass or steel cases. While officials 
avoid precise cost estimates, they point 
out that any saving of unit costs is 
bound to mount up on the millions 
of shells produced annually. 

The Army will determine whether 
the plastic cases will be cheaper in the 
long run. Factors here include the 
ability to recondition and reuse the 
metal cases (the plastic cases can’t be 
reworked if damaged). Offsetting this 
is the cost of shipping the metal cases 
back from the firing line to recondi- 
tioning plants in the US (Cartridge 
cases rarely are returned for recondi- 
tioning from combat zones). Another 
offsetting factor is that plastic cases, 
according to present test results, some- 
times can be reused without recondi- 
tioning. Metal cases, too, are subject 
to denting and other damage that 
makes them unusable. 

Ease of manufacture. ONR scien- 
tists say the plastic case can be pro- 
duced by conventional injection-mold- 
ing processes, and will not require 
radical engineering. They see this as 
an advantage in that use of conven- 
tional methods will permit hundreds 
of US plastic firms to perform the 
work and probably will result in lower 
contract costs through a broadened 
supply base and increased competi- 
tion. 

Except for a steel base, the entire 
cartridge is made of Cycolac. 

Injection molding of the cartridge 
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P a 


Plastic ammunition 

cartridge shows off on scale, where it reg- 
isters less than half weight of steel case. 
The dentproof cartridge assembled in the 
105 mm shell at left was fired six times. 


was done in a 48-oz machine, although 
a machine capable of handling as little 
as 16 oz can do the job; about | Ib of 
plastic goes into each 105-mm cart 
ridge case. ONR also has experimented 


with impression molding in a 400-ton 
press, and claims that ordinary com- 
pression molding methods can be used 
to produce the cartridges. 

Whether plastics can be used in 
cartridges of other size will depend on 
further research. NOL chose the 
105-mm as its prototype shell for such 
nontechnical reasons as its wide popu- 
larity and use in a variety of weapons. 
In the 105-mm, there's no problem of 
attaching the heavy 33.5-lb projectile 
to the plastic cartridge. 

ONR scientists tried to work with 
other plastics in their effort to de 
velep a plastic cartridge casing. Poly 
vinyl chloride (PVC) failed to flow 
freely enough to completely fill the 
cartridge mold. In injection molding, 
the plastic injected 
through the the 
cartridge’s metal base (the prime is 
press-fitted to the cartridge), flowing 
down over the mold. 

Vital statistics of the 105-mm plas 
tic cartridge: over-all length, 14.64 in.; 
OD at mouth, 4.223 in.; ID at mouth, 
4.143 in. (an over-all thickness at the 
mouth of 0.040 in.). From base to 
mouth, a constant taper of 0.009687 
per in, is maintained both on the in- 
side and outside wall of the cartridge. 


compound is 


prime whole in 


|[hickness at the base is about one 
eighth in., or some three times the 
thickness at the mouth. The 105-mm 
steel cartridge has a constant wall 
thickness from base to mouth. 

For the short term, procurement is 
likely to be on a modest scale, For am- 
munition, the new-order lid is on at 
the Pentagon. Procurement is likely 
to be in driblets at least until the 
ammunition depots work off their 
current heavy stocks. Long-term pros 
pects look good. 

Chances are the military—if it starts 
ordering sizable quantities of the new 


plastic cartridge case—will try to 
spread orders among a number of 
manufacturers. ONR has applied for 
a patent on the product; and, if past 
practice is any guide, manufacturing 
licenses will be available to any quali 
fied firm at a 
rovalty-free. 

So far, Marbon 
only firm that’s produced the plastic 
for ONR-and it the patent 
rights to Cycolac, the only material 
tested by ONR that’s been able to 
meet the performance specs set by 
the Navv scientists, 


nominal rovaltv or 
Chemical is thc 


holds 


Experts Predict Space Travel in 20 Years 


NEW YORK-Some of the nation's 
leading missile and rocket experts, 
speaking as members of the American 
Rocket Society via a special report to 
Pres. Eisenhower, agree that "flight 
through space is attainable in the im- 
mediate future"; i.e. within 20 vears. 

The report, submitted by the So. 
ciety's Space Flight Committee and 
released publicly Dec. 4, urges (1) that 
a national space-flight program be in- 
itiated, and (2) that an agency having 
independent status similar to that of 
the Atomic Energv Commission, or 
the National Advisory Committee for 
Aeronautics, be created to manage this 
program. Problems: financing, and an 
that astronautics is no 
longer an appendage to aeronautics 
but rather an entirely new technique 
of transportation. 

Keying its considerations to the 
high-priority status of ICBM (over 
which space-flight proponents hope to 
leapfrog eventually) the committee 
predicts the following progress time- 
table: 

1. Orbital vehicles with payloads in 
the thousands of pounds within five 
vears 


awareness 


^ 


2. Pavloads of several hundred 
pounds placed on or around the moon 
within five to ten vears. 

3. Pavloads of several hundred 
pounds into interplanetary space as far 
out as the orbits of Mars and Venus 
within five to 10 years. 

4. Manned orbital flight within 10 
years. (This capability would include 
manned space flight between any two 
points on earth’s surface.) 
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5. Manned flight around the moon 
in 15 years. 

6. Manned two-way flight to the 
moon, including landing, within 20 
years. 

To implement this schedule the 
committee suggests that between 
1958-1970 instrumental satellites be 
built for distances as far as the 24-hr 
orbit. These satellites would have 
2,000-Ib max payloads with plentiful 
power supply and recoverability. Also 
during this period, they urged that 
cislunar and lunar-instrumented probes 
should be instituted as well as instru- 
mented comets for interplanetary, 
planetary and solar research in the 
Venus-Mars space regions. 

From 1970 to 1983, programs for 
manned hypersonic gliders, capable of 
descent from space, would be followed 
bv development of small, inhabitable 
earth satellites with 4 to 10-person 
capacity. Manned lunar operations 
would be the third step. 

[Ihe committee agreed that the 
science of astronautics will eventually 
have commercial applications. Agri- 
culture, communication, industry, 
medicine, military and natural sciences 
were listed. However, there remain 
such problems as propulsion, struc- 
ture, guidance, re-entry, instrumenta- 
tion, power supply, test facilities, 
launching sites, tracking and com- 
munication, and space biology. 

In addition, matters like industry 
and research support, advanced re- 
search programs, systems development 
management, and national and inter- 
national law must be considered. 
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BITS 
AND 
PIECES 


Boeing Airplane Co. mav soon an- 
the 
jetliner, taking a cue from 
Stanlev H. Brewer, Washington 
transportation specialist, who 


nounce an all-cargo version of 
Model 707 
Prof 
Univ 
predicted recently that US air cargo 
would 1965 


increase 570% by 


A new instrument to combat jet fuel 
icing has been developed bw Britain's 
Wayne Kerr labs. A moisture monitor 
that tank 
de-icing equipment, it is equipped 
with a dipping electrode and a small 
Monitor 


water in 


automatically switches on 


electronic measuring device 
detects five 
million parts of fuel. 


parts of On 


Decrease Magnetic Properties 


Ford scientists report th. possibility 
that s 


re-written now that bv adding alumi 


ience text books may have to be 


iron thev’ve created an alloy 
magnetic properties decrease, 


num t 


whose 


rather than increase, at low tempera 


tur West Germans are optimis 
tic about their part in NATO scien- 
tific They they'll 
help build two types of guided anti- 
tank 


missiles, 


development say 


missiles, ground-to-air guided 


air-to-air guided missiles 


and medium range ground-to-ground 
Mid-Century In 
strumatic Co. reports that its $250, 
000 Manhattan Computer Center, 
first high analog 


center, will open next Feb 


guided missiles 


world’s precision 


Super Milling Machine 


Baltimore Div. of Martin Co. is 
operating the latest Cincinnati Hydro 
lel milling machines, largest in use 
East Coast. Table 
travel is 168 in., cross 
48 in.; tables are 454 in. wide by 208 


on longitudinal 


ram travel is 
in. long with 60-in. max throat dis 
Administration officials, 
scientihic 


tance 
condition of 
US, arc 


nationwide 


alarmed over 
education in 
tem of 


school students, (2) 


urging (1) sys 
high 


system of incen- 


testing of 


tives for high aptitude students, (3 


program to stimulate 
teaching, and 


lab facilities 


good-quality 
4) provision for mor 
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ede 
Aluminum reinforcements . . . 
add rigidity but little extra weight to 
plastic body of GM Corvette. 
skeleton on sides and front of passenger 


Aluminum 
reduces relative movement 
between doors and body. 
like a jig, aiding dimension control during 


compartment 


It serves much 


Southwest Boosts 
Science 


DALLAS- Four have been 
thrown on the educational fire. being 


logs 


built under Southwestern science ex- 
All 


in improving quantity and quality of 


pansion reflect current interest 


basic scientific education 

1. A graduate research center will 
be set up in conjunction with South- 
Methodist Purpose: to 
generate, support and participate in 
basic and 
Center is a private 
Dallas-area 


em Univ. 


scientific engineering re- 
search problems 
organization directed by 
leaders. A director will be appointed 


early in 1958. 


2. Frontiers of Science Foundation 
of Oklahoma, Inc., supported by in- 
dustry, and 


throughout the state, is now working 


business professions 
with established organizations to aid 
progress of science on all levels. 

3. Southwest Research Institute at 
San Antonio, following a recent con 
ference, will soon release a plan of 
action to overcome problems rising 
from national, state and local scien 
tific needs. 


t. Temco Aircraft Corp. engineers 
are serving where needed as teachers 
in high schools within driving dis 
tance of Temco plants. 
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body assembly. In right photo, truss-like 
aluminum members extend across cowl 
under windshield frame and along the 
door-hinge pillars to rocker panels. Cowl- 
reinforcement assembly, left, ties in with 
flanged aluminum members of deep verti- 
cal section that runs along door opening. 


COMING EVENTS 


DECEMBER 

18-19 . . . Maintainability of Elec- 
tronic Equipment, Conference of the 
Electronics Industries Association, 
University of Southern Calif., Los 
Angeles. 


JANUARY 

6-8 Symposium on Reliability 
and Quality Control sponsored jointly 
by AIEE, RETMA, IRE and Ameri 
can Society for Quality Control. Hotel 
Statler, Washington, D. C. 


29-30 . . . Midwest Welding Con- 
ference sponsored by Armour Re- 
search, Illinois Institute of Tech- 
nology and Chicago Section Ameri 
can Welding Society at Illinois Tech 
Chemical Building, Dearborn 
St., Chicago. 


sype 
5499 


FEBRUARY 

4-6 Society of the Plastics In- 
dustry, Reinforced Plastics Division, 
technical and management conference, 
Edgewater Beach Hotel, Chicago 


MARCH 


2-6 . . . ASME Gas Turbine Power 
Division, Conference and Exhibit, 
Shoreham Hotel, Washington, D. C. 


19-20 . . . ASME, 
Management Conference, 
Hotel, Boston, Mass. 


Committee on 
Somerset 


December 9, 195 
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NEW GENERAL ELECTRIC DC MOTOR HAS 


Coils Encapsulated for Longer Life 
KINAMATIC 


ard in industrial direct-current mo- 
tors 
dependability to automated pro- 
duction systems. 


. a new stand- 


designed to give extra 


Encapsulated Field Coils . . . insu- 
lated with mica and glass and 
permanently sealed against mois 
ture and corrosive airborne ma- 
terials virtually eliminates 
insulation as an element in motor 
life and adds a reliability factor 


never before available in a standard 
direct-current motor. 


Greater Versatility ... a 15% 
service factor now available in the 
standard, dripproof d-c Kinamatic 
motor means user can: 1) obtain 
15% more than rated power for 
normal life of motor; 2) obtain 
100% longer motor life at rated 
power; or, 3) obtain greater versa 
tility on speed and horsepower 
duty cycles. 


Additional information is available 
at your nearest General Electric 
Apparatus Sales Office. Or, write 
for Bulletin GEA-6355. Direct 
Current Motor and Generator 
Department, General Electric 
Company, Erie, Pennsylvania. 


*Trode- Mark of General Electric Company 813-12 


Progress /s Ovr Most Important Product 


GENERAL QD ELECTRIC 





Moline link attachments adapt 
Moline Chains to many jobs 


STANDARD ATTACHMENTS 
Only a few of the wide variety 
'f Moline Chain attachments are 


shown here 


[ (€ 
Mi OILS 


MALLEABLE 


| 
Gt ctus 


Specializing in the d 


manufacture of chains send 
60 YEARS 


Conveying and Elevating 


THERE IS NO LIMIT to the number of jobs which can be handled 
by Moline Chains. With the wide variety of standard link attach- 
ments available, the possibilities for adaptation are endless. Both 
right and left hand types are made to the exact size and pitch of 
the regular chain links. 

With Moline Chain, equipped with standard attachments, you 
can push, pull, scrape, elevate and carry an endless variety of 
materials and objects. 

At the same time you can cut your overall chain costs because 
Moline Chains and attachments are engineered for maximum 
efficiency... trouble-free performance ...and long life. Only 
Moline Chains are triple-tested to guarantee maximum quality 


control. 


Write for descriptive literature today! 


MOLINE MALLEABLE IRON COMPANY 


St. Charles, Illinois 
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What every designer should know about... 


High Temperature Electrical Ineulation 


Now, for the first time, information on a// Mico High Temperature Electrical 
Mico Rigid Insulation, Insulation for Class H and Class C applications has been gathered together in Mica's 
Class H and C new HIGH TEMPERATURE INsULATION HANDBOOK. It is available on request. 
Mico Flexible Insulation, Here, for your ready reference, you'll find facts about molding plate, segment 
Class H plate, heater plate, flexible plate, rigid laminates, flexible sheet laminates, 
laminated tapes, coated glass cloth and tapes, tubing, capacitor grade insulation 
Mico Tubing, and information on fabrication. 


— Insulation characteristics, performance data, application suggestions and complete 
Capacitor Grade Insulation tabulation of Isomica®, MICANITE®, SaMica®, Lamicom®, and Empme® Products 
Fabrication for high-temperature application are included to help you improve performance and 
reduce cost of your equipment. 


JUST CLIP COUPON for your free copy of this new catalog . . 


Please send me a free copy of “Mico HIGH TEMPERATURE 
ELECTRICAL INSULATION.” 


OI cS 
COMPANY. 


MICA INSULATOR COMPANY 


1, New York 
A Subsidiary of Minnesota Mining & Manufacturing Co 


Product Engineering — December 9, 195 





How to LUBRICATE 


—horizontal, vertical and © 
JEUNE ih iil LUMINE AAA 


Groove shape, size and location can do much to aid the proper oil in doing its 


job of reducing friction and operating costs. Here are eight examples of horizon- 


tal, vertical and cross-slide ways. Nine other examples covering small dovetail 


guides, angled and circular ways will be covered in a coming issue. 


(A) 


prc 


W=0.06 way width 
D=0.2 to O3W 
(B) 


Not recommended 


a rr 





Vertical Ways .. . 


require cross grooves (A) to provide an oil 
reservoir in the upper portion of bearing. 
On long ways two or more cross grooves 
connecting with the vertical grooves are 
necessary. Cross grooves should be angled 
slightly so when oil is introduced at upper 
groove tne crosi groove is filled before oil 
can pass down vertical groove to the next 
cross groove, and so on. Grooves (B) and 
C) merely provide passage for oil to lower 
end of grooves and are not satisfactory. 


Incorrect and Correct .. . 

grooves are compared here. Groove (A) has sharp edges, 
which break the oil film. Also, oil level drops rapidly. In 
grooves shaped like (B), oil will tend to spread evenly. 


^ Oil entry hole 


Z Grooves... 

for horizontal ways take advantage of table movement to 
distribute oil from cross grooves. Diagonal portions distribute 
oil from one feed point to several grooves, and help to 
spread oil between cross grooves. It is better to groove the 
moving table than the bed ways. This avoids exposing grooves 


to dirt and grinder dust; also, bed wiper can more effectively 
remove this dirt. 


Horizontal Flat Way... 


is satisfactory for small surfaces because oil supplied to way 
will work into corner clearance and lubricate side and hook 
surfaces. This groove should closely approach side way so 
oil can flow there. 
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WAYS Product Engineering 


O cross-slide 
— J DESIGN ROUNDUP... 


W. O. WRIGHT 
Bijur Lubricating Corp. 


«3» 


Adopter 


/ 
Gib^ 


Large Flat Ways... Taper Gibs... 


require individual oiling to each way surface. allow lubrication through gib. Outer gib-groove must be long 
Z-grooving is required on the flat way, the side- enough to always connect with oil hole even at extreme 
way groove should have a straight, lengthwise positions of gib adjustment. 

groove near top. A similar groove should be at 

center of gib bearing. Oil is fed through gib 

clearance by adaptor tapped in gib. 


Cross slide 


Cross-slide Ways . . . 


Can be lubricated economically from the table- 
way groove if a check valve is used. More oil 
than is necessary to fill table groove is introduced 
at each application. Excess is forced up vertical 


drillings, through check volve, to cross-slide 
ways. 


Primary oil feed 


«» 


V Ways... 

should be fed with oil under pressure to each 

side of V-way. Groove should be straight and 

horizontal near the apex of way surface to 

provide oil reservoir for next operation. Oil Clearance 
should not be fed to clearance at V-point because 

it tends to flow freely out at the ends of clearance. 


V- way inverted V -way 
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BCA ‘‘package units”’ 


. proven time-savers 
in factory and field 


Design and service tested, BCA package units sim- 


plify production line installation :.. bring ball 
bearing costs down to practical levels. And rugged 


construction plus effective sealing assures iong and 
trouble-free use. BCA is prepared to help with your 


ball bearing engineering and design problems... 
to provide the ‘‘package unit’* you need in 
sample or production quantities. Bearings 


Company of America Division, Federal-Mogul- 


Bower Bearings, Inc., Lancaster, Pa. 


EC WW NNNNN NN 


ees) UU] TN MIU 


— Dad 


ee MIN JJI 


BCA CAM FOLLOWER package unit in- 
cludes prelubricated bearing, seals, cam 
roller and mounting stud—all assembled, 
ready to install. Thick-sectioned outer race is 
case hardened to withstand shock and is 
slightly crowned to assure better contact with 
cam. 37 different designs available with 
FREE. ES NY labyrinth or contact seals to meet your 
g Handbook.” Available t: "package unit" needs. 


g»neers without cost Write 


ur company letterhead 


BEARINGS COMPANY OF AMERICA 
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Product Engineering 


, Pressure-flange 


Design 


Extended 


For flange design where the gasket covers 


the full flonge face, this method extends the 
help given by the ASME Code for Unfired 
Pressure Vessels, in which flange-design 


metheds are limited to ring-type gaskets. 


Uk gasket is assumed tight over only half its. fac 


irea, because fange deflection is caused by either inter 


nal pressure, or bolt load necessary to seat gasket 


BOLT LOADS 


Fhe following formulas must be used first to find 
bolt loads and sizes 


W, H 


l'he first gives bolt load under operating condition 


I, H Y Aa/2 


when part of load is caused by gas or liquid pressure 
in vessel; in the second the bolt load comes entirely 
from the gasket seating stress to which bolts must bi 
tightened. The formula giving the greater bolt load 
must be used 

Bolt area is 


1 'm Si W m2/ Sa 


Bolts must be spaced closely enough to make joint 
leaktight. General practice is about 3-in. spacing for 
bolts of 4 to 14 in. 


FLANGE DESIGN 


Ihe following formulas are used for integral fango 
design: 


Longitudinal hub stress, S 
tadial flange stress, Spr 


Tangential flange stress, 


For loose flanges use 


(Continued on page 119 
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Age = gasket area 
inside $ , in. 2 


mean f/ange 


dia, imn 
outside 


flange 
dia, in 


inside flange 


Bolt holes- 


For circular gaskets 
B and G are diameters and can be measured directly For 
noncircular gaskets and flanges an equivalent B or G must 


be found by dividing the appropriate areas by 7/4 


Symbols 


This li is complete except for symbols appearing 
in diagrams 


H total hydrostatic end force, lb ri 4 
Hy hydrostatic end force on area inside of flange 
Ib rh*P.4 
Il difference between flange design bolt load and 
H p, 1b lom P 
I In, ib 
v H4... in 
atio A/B 
F1 
1 a 
M as, M , My moments composed of 21 
priate forces and moment arms, in.-lb 
Vp H php) 
m2X operating pressure, psi 
mex allowable bolt stresses at atmospheric 
and operating temperatures, psi 
bolt load at max operzting conditions, Ib 
initial bolt load at 


atmospheric temp, no 
internal pressure, lb 


A copy of the ASME Unfired Pressure Vessel Cod: 
sec. VIII, is required to obtain numerical values f 
these symbols 
d UH .g.2/ V, integral-flange factor 

UH.¢@.2/ V1, loose-flange factor 
F /h,, integral-flange factor 
F , /h,, loose-flange factor 
integral-flange factor 
loose-flange factor 
hub stress-correction factor 
gasket factor 

242.2 factors involving A 

factors for integral and loose flanges respei 

tively 
gasket seating load psi 


moózmamammz 





at rhe EXTRAS 


are standard with 


Spm 


@ NEW exclusive ingenious cushion de- 
signs . . . Super Cushion Flexible 
Seals for Air... New Self-Aligning 
Master Cushion for Oil. 


@ STRONGER than outmoded tie rod de- 
sign, proven through actual tests. No 
tie rods to stretch. 


@SOLID STEEL HEADS throughout the 
full line. 


@ COMPACT DESIGN eliminates tie rods, 
increasing the strength and reduc- 
ing mounting space required, pro- 
viding extra room for adjacent equip- 
ment. 


@ HARD CHROME PLATED body bores 
and piston rods ... assure you of 
long trouble-free service. (Standard 
at no extra cost.) 


@ METALLIC ROD SCRAPER, not just a 
wiper, actually removes foreign mat- 


i ter from the rod. 
Member o 


the National 
Fluid Power 
Association 


@ PILOTED PACKING GLAND with ex- 
tra long bearing. Additional strength 
and support to the piston rod. 


aan 


"D. 
7 -7\< DELIVERY 
| |, ' . OFF THE SHELF! 


Y ou save 40 % space when you switch from out- 
moded tie rod cylinders to the T-J Space- 
maker! It's stronger, too! Fits right into auto- 
mation programs in countless plants. Delivers 
top performance and dependability with a big 
plusin advanced features. Wide range of styles, 
capacities . . . reduces man-hours and costs in 
all kinds of push-pull-lift operations. Off-shelf 
delivery in 64,000 combinations! 

NEW LITERATURE—Send today for new 
Catalog SM56 with complete engineering de- 
tails on Spacemaker line. Write The Tomkins- 
Johnson Co., Jackson, Mich. 


€ OIL pressure to 750 p.s.i. AIR to 200 
p.s.i. 


SQUARE HEADS WiTH TE ROOS 


{10% 


co - 


[ T4 f. T-J j T-3 ) 
A 
T-) SPACIMAKIR prov 
ediecen! equipment! witheu! secrificing strength 
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Pressure-flange Design Extended (continued) 


O 


There are no radial or hub stresses in loose flanges. stresses, or the average of hub and tangential stresses 

Hub stress may be 1.5 x allowable working stress should not exceed allowable working stress. For cast 
for ductile materials owing to stress redistribution under iron, in which no local yielding can take place, hub 
local yielding. However, the average of hub and radial stress must not exceed allowable working stress. 


moOozm3ImmnmJ 


poss oda h —--» 


integral flange 
t- Reference dimensions 
and moment arms 


hGọ = ] 
e > Forces, Ib 





Loose flange 
Loose flonge 


Two basic flanges . . . 

integral-type flanges are those where flange is in- 
tegral with neck or vessel wall. Loose-fype flanges 
are not integral with vessel wall; they are usually 
welded to vessel. Chief difference between the two 
from stress point of view is that load H, caused by 
hydrostatic pressure is assumed to act at midpoint 
of hub in integral flanges, and at inside edge for 
loose flanges. 


for minimum stresses 


For integral flange thickness... 
there is no direct solution. An assumed 
thickness must be checked for stress and 
adjusted as the calculated stresses indi- 


cate. To reduce calculations this curve i f T 
gives hub length h for minimum hub and | — 12 
radial flange stresses. Curve is based on pr | | 4 

# = 1 and saves time by eliminating a La T e RUE 
second variable when solving for e prior E—————— 1 | | 


to final solution for radial flange-stress 2 3 4 5 6 7 
or flange thickness. ho factor - , /Bge, in 


Hub length, h in., 
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New Worthington motor drive gives you 


ACCURATE SPEED REGARDLESS OF LOAD 


set the speed on a Worthington 
d motor drive, the pulley 


ate speed 


A posi- 


1 system recip- 


adjustment." 

d speed contri 

y adjusts the variable pitch pulleys. 
ke spring-equipped drives which 
belt ten- 
belt 
never 


Peak 


natantl 


maintain maximu 
t occasional peak loads, 


a Worthingtor 


he actual load transmitted 


drive 


and momentary starting loads are trans- 
mitted just as smoothly as they would 
be with a standard fixed speed V-belt 
drive 


Positive pulley adjustment also re- 
sults in a compact design with inherently 
long belt life f 
the belt offers deep side walls for greater 
contact area. This feature gives you 
high power capacity with minimum belt 
The large diameter belt as- 
smooth, efficient with 


The wide-angle design of 


pressure 
sures 


operation 


little wear 


POSITIVE PULLEY 
ADJUSTMENT 


This positively linked speed 
control system reciprocally 
adjusts the variable pitch 
pulleys. Every speed setting is 
positively fixed and is not 


affected by variations in load 


The line is available in speed 
variations up to 10:1 and horsepower 
ratings from *2 to 25 hp. You can specify 
finger tip speed control or one of the 
many remote both 
automatic and mechanical. For complete 
information, write for Bulletin 1610-B1. 
Address Section MV-78, Worthington 
Corporation, Oil City, Pa. 


new 


types of controls 





NEW COMPONENTS 
AND MATERIALS 


Gear-reducer output pinions . . . 
one for each ratio, are located around 


the input shaft. 
shaft meshes each pinion in turn 
with output gear. 


Turning knob on this 


Multiple-speed Gear Reducer 
Adjusts Without Disengaging 


T his 


may be adjusted within a range of 


low-backlash reduction unit 


knob. 
Gear ratios can be changed, even un- 
der fully loaded conditions, without 


speeds by setting a control 


clutching or disengaging. Neutral posi- 
tions can be included between speed 
settings if required. These reducers 
are expected to be mainly applicable 
to fractional and integral-horsepower 
equipment, at least at present. 

Input shaft is at center of the cir- 
cular plates supporting the gear bear 
ings. Through a system of idlers, a 
whole sequence ef output pinions are 


driven by rotation of the input shaft. 


Product Engineering 


[Ihe output pinions are around 
periphery of the bearing. Rotating 
this plate assembly meshes the pinion 
and provides desired speed ratio with 
the output gear. A hand-turned knob 
rotates plate assembly, which detents 
secure. Assorted types of automatic 
actuation are also possible. 

Meshing is said to be smoothly ac- 
complished the 
Pinion seems to roll into 


because of rotary 
movement. 
position, gradually bringing output 
gear to speed. Certain loads, under 
certain conditions, cause heavy shocks, 
but engagement is generally good. 


A variation of the gear-and-pinion 


December 9, 1957 


Rounded addendum of 

tooth profile .. . 

compared with conventional contour, min- 
imizes shock on output gear when chang- 
ing ratio under load. 


tooth profile has been used. Usual 
involute form of gear is extended, pro- 
viding relatively large addendum and 
rounding off top of gear teeth. Gears 
pressure-angle, cut to AGMA 
Class 2-C tolerances. Type 416 stain- 
Accompanying table sum 
capacity of 


are 20 


less IS used 
marizes load-handling 
CONTINUED ON PAGE 122 
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New Worthington motor drive gives you 


ACCURATE SPEED REGARDLESS OF LOAD 


Once you set the speed on a Worthington 
i 


variable speed motor drive, 


the pulley 


it maintaining accurate speed 


ontrol regardless of variations in load. 


ue feature is the result of 


' A posi- 


linked speed control system recip- 


ley adjustment 


wally adjusts the variable pitch pulleys 
Unlike spring-equipped drives which 
constantly maintain maximum belt ten- 
ion to meet occasional peak loads, belt 

n a Worthington drive 


the ac ial load transmitted 


never 


Peak 


and momentary starting loads are trans- 
mitted just as smoothly as they would 
be with a standard fixed speed V-belt 


drive. 


Positive pulley adjustment also re- 
sults in a compact design with inherently 
ong belt life. The wide-angle design of 
the belt offers deep side walls for greater 
contact area. This feature gives you 
high power capacity with minimum belt 
pressure, The large diameter belt as- 
smooth, efficient 


sures operation with 
little wear 


POSITIVE Pul 
ADJUSTMENT 


i 
positively fixed a 


affected by ve at 


The new line is available in speed 
variations up to 10:1 and horsepower 
ratings from !$ to 25 hp. You can specify 
finger tip speed control or one of the 
many types of remote controls — both 
automatic and mechanical. For complete 
information, write for Bulletin 1610-B1. 
Address Section MV-78, Worthington 
Corporation, Oil City, Pa. 








NEW COMPONENTS 
AND MATERIALS 


v——Á 


f altis. 










Gear-reducer output pinions . . . 
one for each ratio, are located around 


the input shaft. Turning knob on this 





shaft meshes each pinion in turn 
with output gear. 


Multiple-speed Gear Reducer 
Adjusts Without Disengaging 


This low-backlash reduction 
may be adjusted within 
speeds by 


unit 
a range of 
knob. 
Gear ratios can be changed, even un- 
der fully loaded conditions, without 
clutching or disengaging. Neutral posi- 


setting a control 


tions can be included between speed 


settings if required. ‘These reducers 
ire expected to be mainly applicable 
to fractional and integral-horsepower 
equipment, at least at present. 

Input shaft is at center of the cir- 
cular plates supporting the gear bea: 
ings. Through a system of idlers, a 
whole sequence ot output pinions arc 
driven by rotation of the input shaft. 


Product Engineering 
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Ihe output around 
periphery of the bearing. Rotating 
this plate assembly meshes the pinion 


pinions are 


and provides desired speed ratio with 
the output gear. A hand-turned knob 
rotates plate assembly, which detents 
secure. Assorted types of automati 
actuation are also possible. 

Meshing is said to be smoothly ac- 
complished because of the rotary 
Pinion seems to roll into 


gradually output 


movement, 
position, bringing 


gear to speed. Certain loads, under 


certain conditions, cause heavy shocks, 


but engagement is generally good. 
A variation of the gear-and-pinion 








Modified tooth 
profile 


Rounded addendum of 
tooth profile . . . 


compared with conventional contour, min- 
imizes shock on output gear when chang- 
ing ratio under load. 


tooth profile has been used. Usual 
involute form of gear is extended, pro 
viding relatively large addendum and 
rounding off top of gear teeth. Gears 
ire 20° pressure-angle, cut to AGMA 
Class 2-C tolerances. Type 416 stain 
7 


less is used. Accompanying table sum 


marizes load-handling capa 








CONTINUED ON PAGE 122 
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N E W COMPONENTS 


standard line of ese gear 


with 


reducers 
unhardened tecti In table, 


critical loading is t highest 


torque 
mesh, which is at low speed output 


Load-handling Capacities 


1800 rpm input speed 





Face 
width, in. 


Torque load 
oz.-in, 


AND 


MATERIALS 


Because of adjustable reduction 
difficult to 


Inste id, 


rat i 
ratio, 1t 1S 


rive hi TSC pí WCI 


ratings ratings are generally 


n terms of max allowable input 


peeds. Standard all-bali-bearing model 

rated at 4500 rpm max input speed; 
1800 
two standard 


5. 10, 25, 


partial-ball-bearing unit, rpm 


max There are gear 


ratio series; 2, 24, 5, 50:1; 2, 
+, 8, 16, 32, 64:1. Others, with or 
without additional ratios, are available. 
to 6 wk 
-11 Main 


Price, $200 up; delivery, 
Haxton Gear Co., Inc., 


St., E. Rockaway, N. Y. 


Circle 1, inside back cover 


S 
/ 


Scanner reads up to 56 temperatures 


This scanner provides over or under 


temperature protection for systems 


where one temperature-alarm instru 


ment must several control 


points. An 
of the 


sense 


alarm sounds when one 


temperatures exceeds or fails 
to reach a preset limit 
Thermocouples, from 4 to 56 of 
connected to a specially 
built stepping switch that samples 
their output. A 


livered to the 


them, are 


then de- 


terminals of a 


signal is 
ignal 
contact meter on which preset tem 


This 


the alarm when 


perature limits are registered. 


contact meter triggers 


temperature of a scanned ex- 


point 


ceeds or does not reach its preset 


limit. A light corresponding to the 
offending thermocouple is lit and 
scanner is stopped at that point. 

Scanning rate can be as rapid as 4 
sec per point, but rates that provide 
from 5 to 60 sec of dweil-time on each 
thermocouple are generally more prac 
tical. 
its corresponding 
Price of six-button 
delivery, 4-5 wk. ‘Tipptronic, 


Inc. Dept. MP, Chagrin Falls, Ohio. 
Circle 2 


Each lamp is lit separately as 
thermocouple is 
inned unit, 


$350 


inside back cover 


Product Engineering 


. continued 


C 


e 
| 


= 


Synchronous induction motor . . . 
NEMA frame e as 
rsepowe! Ac 
tion motor, but runs 


is built in sam 
standard motor of equal h 
celerates as an indi 

at exact synchronous sj 
manent magnet rd tation. Can be 
used for 
tools, drawing. As 
a conveyor drive, it makes possible exact 


constant-speed drives in machine 


glassmaking and wire 


constant-speed or adjustable-speed system 
from no-load to full-load conditions with 
minimum of driving units and 
Unaffected by voltagc 
in ratings from 1 to 


closure, 


controls 
Made 
100 hp in any en 


fluctuations 


I or hori 
Louis Allis 
Stewart St., Mil- 


foot or flange-mounted 
rontal or vertical 
Co., Dept. P, 


waukee 1. 


mounting 
427 E. 


Circle 3, inside back cover 


Rotary positive-displacement 
pump... 


has two lobes key it 


right angles to 
each other on a haft to form one 
unit. Each of lobes draws in a new volume 
of material with 180° of shaft rotation 
Combined action of rotors 1 Its 
form flow from 


tension 


in uni 
arms form 

ind discharge and also 

revolution 


each Pump 


CONTINUED ON PAGE 124 
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America’s newest thin-shell needie bearing 


=... ROW in America's newest automobile 


Developed with the cooperation of Ford Motor Co., 
these KAYDON bearings are used in the automatic 


transmissions of Edsel as well as Ford and Mercury 


The 1958 Edsel, America’s newest automobile, . and saves valuable time on the assembly 


backed by more than 1,250,000 road-test miles, line too! See table below for standard Kaydon 
employs in its transmission, America’s newest thin-shell needle bearing sizes. 

thin-shell needle bearings, introduced by avasanse poem. areca uU 

Kaydon of Muskegon. Why? di 4E 


SHAFT DIAMETER | HOUSING BORE | WIDTH 
Proven in Ford-O-Matic and Merc-O-Matic — loe" | ia" | so" €: 
transmissions, these Kaydon thin-shell needle 1.1250” 1.3755” 750" ea 
bearings deliver 46% more bearing capacity. | 
Greater effective length of spherical end 
rollers does it. Important too, simplified con- 
struction, pre-packed lubrication, saves money 


a AAYUUN 


MUSKEGON*MICHIGAN — 


eR OPS SSeS CORP. 


All types of ball and roller bearings — 4" inside diameter bore to 160" outside diameter... 
Taper Roller è Roller Thrust è Roller Radial * Bi-Angular Roller * Needle Roller « Ball Radial « Ball Thrust Bearings 
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Heavy-duty transmission 


Time-delay relay 


Branson Corp.. Boonton N j 


eo "side Dock cove 


= } 
i Both are sealed. Micro Switch 
Div., Minneapolis-Honeywell Regulator 
Co., Freeport, Ill. 


-ircle 7, inside back cover 


Plug-in electronic circuits 


lad n tanda 


ontinued 


i Ea t i 
na Dayton 
Flectronic Products Co Vermont 


Ave., Dayton 4 


Miniature couplings 


1 
i 


\ Hered 
ld 


PIC Design 
Corp., sub. of Benrus Watch Co., Inc., 


477 Atlantic Ave., East Rockaway, N. Y 


-ircle 9, inside back cover 


Sealed thermostat 


S 


ONTINUED ON PAGE 126 
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Prongs snap into 
punched or drilled hole 


[1] 


CUSTOM-DESIGNED AND MASS PRODUCED 
TO YOUR PARTICULAR REQUIREMENTS 


Dot plug buttons were originally used in auto- 
mobiles to fill spaces on standard models which, 
on de luxe models would be occupied by such 
extras as cigarette lighters, radio controls and so 
on. They are now also widely used as lenses 
for indicator lights and as identification buttons 
on instrument and control panels of all kinds. 


Availableinclearor colored plastics...brassorsteel 
in all standard finishes... embossed and enamel. 
filled or molded to show company insignia or other 
identification symbols... Dot plug buttons snap 
into place and stay where they're put even under 
conditions of extreme vibration. Yet they can be 


removed and replaced repeatedly without damage. 


CARR FASTENER COMPANY 


DIVISION OF UNITED-CARR FASTENER CORPORATION 31 Ames Street, Cambridge 42, Massachusetts 


MAKERS OF 
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FASTENERS 





NEW COMPONENTS 


pi eds 


| Stainless 


used through 
models, handling 
ipacities to 56 
full vacuum; no 


quired, according to 


5 rding manu 
Manton-Gaulin Mfg. Co., 44 
Garden St., Everett 49, Mass. 


Circle 4 


tactur 


inside back cover 


Heavy-duty transmission . 
ias self-contained. pump and filter and 
| Is to keep out abrasive dust 

ges with a stepup ratio 

1 reduction up to 10:1 

lransmission. has 

150 hp when directly con 

\dapted for 

other 


vanted. For 


motors 
lication. Provi 
control 
With 
dimensions are 
in. Western Mfg. Co., 
3400 Scotten, Detroit 10. 
Circle 5 


mote 
lb and up 


} 
shaft 


inside back cover 


Time-delay relay 


mut pcata delay multiple 
mullis tc 1 2t SC 
npensation for tempera 
ial applications, voltage 
h gh-spec 1 rec 


+ 


Overy 


meets military 


requirements. Over-all dimensions are ap 


oximately % x 14 x 1} in. weight 


3 to 4 oz. Branson Corp., Boonton, N. J. 


Circle 6, inside back cover 


Compact limit switches . . . 
a roller plungeractuated switch and a 
electrical 
ratings of 10 amp, 120, 240 or 480 v ac; 


| hp, 120 v ac; 1 hp, 240 v ac; 


plungeractuated switch, have 
U.S amp, 
115 v de; 0.4 amp, 230 v de, 0.1 amp, 550 
Pilot-duty 
Contact arrangements ar 


SPDT, double-break. Can bx 
SPDT unit by tying together one normally 


v dc rating is 600 v ac max 
two-circuit, 
made into a 


open and one normally-closed terminal and 
Roller 
effective for 


using it as a common terminal 


especially 


plunger switch is 
cam or slide operations, can be rotated 
)0° from the switch cover plate 
actuated switch offers a full 4 in. of over 
travel. Both are Micro Switch 
Div., Minneapolis-Honeywell Regulator 


Co., Freeport, Ill. 


) 
Plunger 


sealed 


Circle 7, inside back cover 


Plug-in electronic circuits . . . 


are being made in four 


NBS 


lectronk 


standard series 


Navy 


series 


series comprises circuits. for 


equipment. Instrument 


includes gate circuits, multivibrators, d 


ımplifers and other high-precision instru 


ment circuits. Transistor series features 


miniaturized plug-in modules in a variety 

ircuit applications. General-purposc 
includes voltage and power ampli 
control, 


plus regulating and com 


circuits. Units are designed on a 


Product Engineering 


continued 


basic, square module. Cases are stainless 


el or aluminum. Transistor series uses 


brass cases. Each unit has a permanent 
Dayton 


Vermont 


schematic imprinted on its case 
Electronic Products Co., 320 
Ave., Dayton 4. 


Circle 8, inside back cover 


Miniature couplings 
of stainless steel with a nylon center block 
ire available in. pin and. clamp-type hubs 
in bore sizes of 1 to $ in. dia. Also offered 
with block. PIC Design 
Corp., sub. of Benrus Watch Co., Inc., 
477 Atlantic Ave., East Rockaway, N. Y. 


Circle 9, inside back cover 


oil-less center 


Sealed thermostat 
disk-tvpe, SPST 
nx d 


reset at 
Designed to 
Various dif 
ferentials and tolerances are offered within 
F to 167 F. Rated at 25 
amp, noninductive, 120 to 240 v ac for 


with automati 


temperature settings 


seal out moisture and dust 


1 range of 


CONTINUED ON PAGE 126 
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TU | / U | 


Prongs snap into 


punched or drilled hole 


CUSTOM-DESIGNED AND MASS PRODUCED 
TO YOUR PARTICULAR REQUIREMENTS 


Dot plug buttons were originally used in auto Availableinclearor colored plastics...brassorsteel 
mobiles to fill spaces on standard models which, in all standard finishes... embossed and enamel 
on de luxe models would be occupied by such filled or molded to show company insignia or other 
extras as Cigarette lighters, radio controls and so identification symbols... Dot plug buttons snap 
on. They are now also widely used as lenses into place and stay where they're put even under 
for indicator lights and as identification buttons conditions of extreme vibration. Yet they can be 


on instrument and control panels of all kinds. removed and replaced repeatedly without damage. 


CARR FASTENER COMPANY 


DIVISION OF UNITED-CARR FASTENER CORPORATION 31 Ames Street, Cambridge 42, Massachusetts 


MAKERS OF FASTENERS 
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NEW 


COMPONENTS 


100,000 cycles. Enclosed in a neoprene 
boot bottom actuating 
element, a bimetal disk, is located. Sealed 


at both the lead and cup openings by an 


except at whiere 


epoxy resin compound. Spencer Thermo- 
stat Div., Metals & Controls Corp., Attle- 
boro, Mass. 


Circle 10 inside back cover 


Constant level oiler... 

has adjustable oil level, high surge level 
intake. Models available 
over a Capacity range of 2 oz to 1 gal. 
Large permit use of 
Oil can be replenished with 


and special air 


internal passages 


heavier oil 


out removing reservoir. Oiler, which auto 


matically maintains a constant level, works 


this way: when oil level in bearing recedes, 
liquid seal on spout inside oiler is tem 
orarily broken 


| his allows air from in 


+ 


take to enter oiler reservoir releasing oil 


and the level are 

Lucite 
All oilers are equipped with side 
ind bottom outlets. Oil-Rite Corp., 2382 
Waldo Blvd., Manitowoc, Wis. 


mtil a seal 
established 


ay ail ible 


proper 


or glass reservoirs are 


Circle 11, inside back cover 


INPUT 
OUTPUT 
a INPUT 


Concentric-shaft differential . . . 
is completely enclosed and dustproof. De- 
signed for servo and computer applications. 
Output and inputs extend concentrically 
from one end of a servo-mounted case, 
permitting mounting similar to standard 
servo components and resulting in a singk 
line gear train. Sterling Precision Corp., 


34-17 Lawrence St., Flushing 54, N. Y. 


Circle 12, inside back cover 


AND 


MATERIALS , 


N 


Thin-wall Teflon tubing . . . 
lin ID, is available in 10 colors 
Nominal wall 
thicknesses are 0.030 in. on sizes through 
& in. ID, 0.040 in. on 3 in. ID, 0.045 on 
% in. ID, and 0.050 in. on 1 in. ID. 
Resists soldering heats, has good flex life, 


to 1 in 


for circuit identification 


and insulating properties are unaffected by 
moisture or heat to 500 F. Polymer Corp. 
of Penna., 2140 Fairmont Ave., Reading, 
Penna. 


Circle 13, inside back cover 


Footless motor . . . 

is designed for direct connection to driven 
equipment and is supplied with NEMA 
Stvle C unimount bracket for automatic 
alignment. Built to latest NEMA specs 
the motor is offered in 1 to 30 hp. An 
exclusive deflector admits air and deflects 
water. Cast-iron, one-piece frame is heat- 
treated and 
asbestos-protected 


drip-proof. Windings are 


Cast-iron, split-type 
conduit box permits access to motor leads 
Special lubrication system protects ball 
bearings. U. S. Electrical Motors, Inc., 
Box 2058 Terminal Annex, Los Angeles 
54. 


Circle 14, inside back cover 


Triple-discharge pump .. . 


is flange-mounted. 


Discharges, through 
right or left side, or flange inlet port, may 
be used individually, in pairs or simultane 
Available either 1/10-hp, 


3450-rpm or 1725-rpm motor, and in 4 


ously. with 


. continued 


hp at 3450 rpm. Equipped with self-ad- 
justing seal. Max overall height of the 
ł-hp size is 13¥% in.; of the 1/10-hp size, 
lls in. Various dia impellers for capaci- 
ties to 30 gpm and heads up to 27 ft are 
available. Ruthman Machinery Co., 1809 
Reading Rd., Cincinnati 2. 


Circle 15, inside back cover 


Silicone insulation tubing . . . 
is made from braided, filament glass fibers, 
with a patented anti-fray treatment. Tub 
ing is impregnated and coated with un 
Can be bent to 
twice its dia without cracking the coating 
Available in standard NEMA 
black and nine Tubing is highly 
resistant to heat, most organic solvents, 
oil and fungus. Bentley, Harris Mfg. Co., 
Conshohocken, Penna. 


modified silicone varnish 


sizes, im 


colors 


Circle 16, inside back cover 


Totally-protected ac motors . 

in NEMA frames 364U through 445 U 
have been introduced. Foot-mounted and 
models in the 360- 
frame dia are stocked in all standard en- 
closures. Operates on 208 through 550 
Other new NEMA frames sizes 
through 125 hp, with their modifications, 
are being made available. May be specified 
in many speeds with Class A, B or H in 


sulation 


footless horizontal 


vV ac 


Part-winding starting, to elimi- 
nate loading of power supply lines and 
light-dimming, is available. Other features 


include a protected enclosure, metered 


ANO A NO ON PAGE 128 


Product Engineering - 


December 9, 1957 





Four Top Performers 


in a Balancing Act! 


To assure true spindle balance, close 
running accuracy, and vibrationless 
performance, Royal Master mounts 
the massive, heat-treated alloy work 
wheel spindle of its TG-12 center- 
less grinder on four Fafnir Super 
Precision Ball Bearings. The spindle 
assembly itself is mounted directly 
into the normalized, stress-relieved, 
close-grained grey iron head stock. 
Besides providing proper balance 
and smooth spindle operation, the 
Fafnir Preloaded Super Precision Ball 
Bearings used in the TG-12 eliminate 
spindle warm-up time—an important 
feature where the machine is used in- 


termittently. Moreover, relubrication 
of the bearings is never required. 
They are lubricated for life when the 
machine is assembled. 

This Royal Master bearing applica- 
tion is a typical example of the Fafnir 
"attitude and aptitude" —a way of 
looking at bearing requirements from 
the designer's point of view and com- 
ing up with the right bearing to fit 
the need. Perhaps the Fafnir ap- 
proach can be of help to you in find- 
ing more economical and satisfactory 
answers to bearing problems. Write 
The Fafnir Bearing Company, New 
Britain, Connecticut. 


FAFNIR 


BALL BEARINGS 


Product Engineering 


LINE IN AMERICA 
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Royal Master TG-12 Centerless Grinder, 
Fafnir equipped, is designed for thru- 
feed, plunge feed, and infeed grinding. 
It has successfully ground materials 
ranging from plastics to tungsten car- 
bide. Features include accessibility of 
both sides of wheel from operating posi- 
tion, for high output and fast checking. 


q Fafnir preloaded, angular - contact, 
super-precision ball bearings with com- 
position or bronze retainers are made to 
highest industry - approved tolerances. 
Single or duplex bearings like this are 
used widely on spindle applications. 


127 
27 





no beeps 


OO. just clicks 


Since 
2 and 


t can reach “s of a pound (even bigger and heavier when her 


metically sealed t's exceedingly doubtful that it will ever fly, orbitally or 


t of the questior he 6] 


timely sort of job. It can 


tart paying close attention 


two positi ns by 


€ one part that 


laces we'd expect the 61 to be particularly 


ne tool control panels, battery - powered 


r equipment where big fat loads 


tched by comparatively meager 


e presence of contact- disturbing shakes, shocks 


and rumblings. Space and money can also sometimes be saved 


n replacing a pilot and slave relay combination 


! 


450 mw gnals have to control 1 to 2 kw. loads 


> . 1 1 t 
Series 61 relays are quite easy to order, once you master Sigma's international 


1 > (C 1 te 
i -encompassing system of code designation (readable east to west, north to 


th, without binoculars ). Example: 61FZ2A2B — 200 — GD S¢ an unen 


latching DPDT 61 with 200-ohm dual coil 


s and silver alloy contacts 


etin, on request, explains all this and morc 


SIGMA INSTRUMENTS, INC. 


96 Pearl Street, South Braintree 85, Massachusetts 


Product Enzincering 


New Parts and Materials continued 


flow of lubricant to bearings as needed 
ind a neoprene gasket with enlarged pres 
sure. Reliance Electric & Engineering Co., 
24701 Euclid Ave., Cleveland 17. 


Circle 17, inside back cover 


Anti-backlash gears . . . 

in six dimetrical pitches, 3 in. to 1 in. OD 
are offered in solid-pin and clamp-tvpe 
hubs in three different bore sizes. Minia 
ture gears feature an internal helical spring 


Dynamic Gear Co., Inc., 20 Merrick Rd., 
Amityville, N. Y. 


Circle 18, inside back cover 


Vertical motor generator . . . 
permits remote control of power equip 


ment, Has input frequency of 60 cps and 
output frequency of 360 cps. Machine 
operates at 1800 rpm. Single-phase out 
put of the 360-cps unit is 500 w. Motor 
and generator are on common shaft. Kato 
Engineering Co., 1415 First Ave., Man- 
kato, Minn. 


Circle 19, inside back cover 


Silicon rectifiers . . . 
can handle to 20 amp at case temperatures 
of 275 F. Rectifiers cover the range of 50 


to 350 v peak inverse ind feature a dif 
fused-junction construction developed for 
use in all equipment where basic limita 
tions of other rectifiers must be overcome 
hey have operated successfully at ambient 

(Continued on page 130) 
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WITH | ONYO | 


(US P PARTS _ —you can be sure of 


* FINE SURFACE FINISH 


OF Stainless NT e ECONOMY IN COMPLEX SHAPES 


* HIGH CORROSION RESISTANCE 
* HIGH HEAT RESISTANCE 


Every outstanding advantage of 
stainless steel powdered metal * COMPLETE PRODUCTION 


parts is yours when you specify KNOW-HOW! 
Keystone: pioneers in produc- 
tion with this exacting material. 
Youget the benefits of Keystone's 
finer tool design, better molding 
and sintering techniques, and— 
a special plus—exceptional surface 
finish, so bright and smooth it can 
eliminate plating for decorative 
needs! @ Full details on request. 







| | reo ! | CARBON COMPANY 
AE L T | Powdered Metal Division 
un ^» ST. MARYS, PA. 


new 
decorative 


PATTERNED 





Now available for applications wherever there is a sur- 
face to be covered with colorful decorations. Standard 
patterns are available from stock in .003 and .005 thick- 
ness in a variety of dyed colors and anodized aluminum 
foil 
The exclusive, patented Metal Cal with its permanent 
adhesive, slashes installation costs since it requires 
no surface preparation, machining or stamping and 
no screws, pins or any other fastening device — and 
Metal Cal’s hard anodic surface stands up under all 
types of wear. 
Inquire today for further information—write to: 
Ne oS A A A AS A A | I | | TT | SS 
METAL CAL « C & H SUPPLY CO., INGLEWOOD, CALIF. 
C & H SUPPLY COMPANY Please send samples and free brochure to: 
Manufacturers of Metal Cal NAME 


413 East Beach Avenue COMPANY 
Inglewoed, California 
ADDRESS —á€ > 
U.S. Patent 2,769,265 CITY banin Ul ll 


New Parts and Materials continued 


temperatures fron 8 to ) and can 


be stored t mperatu )I 35 to 
| 
urrent ratings 


1 
IK Invcrs 
25 *UU 


voltages of 5 100, 150, i 
ind 350 v. General Instrument Corp., 
Automatic Mfg. Div., 65 Gouverneur St., 
Newark 4, N. J. 


Circle 20, inside back cover 


Quick-disconnect couplings 

may be disconnected remetely by con 
pressed air, electrical solenoids, lanyard 
pullaway or a combination of method 
produced in 3 to 2 in. ID 
ind. will handle compressed air and gases, 
fuels, liquified gases, hydrogen peroxide, 


Couplings ar 


ammonia, hydraulic fluids, turbine exhaust 
gases and low-pressure cooling air under 
the most adverse field conditions. DX 
veloped for use in aircraft, missile and 
nuclear reactor fields. On Mark Couplings, 
4440 York Blvd., Los Angeles 41. 


Circle 21, inside back cover 


Packing ... 


for hydrauli equipment is 
for polished-rod application 


tures are: flexibl ), TK 


np, I 
struction, and an OD that wi 

worn boxes. Available in riety of 
formulations. A fluid piston-rod packing 
for duplex piston-type slush pumps is 
reported to reduce rod wear by 25% It 
uses three seal rings to the rod. Another 
design is for plunger-type pumps handling 
mud, oil, sand-frac, acidizing solutions 


(Continued on page 131) 


Product Engineering December 9, 1957 





New Parts and Materials continued 


and similar liquids. It also uses three 
pressure rings with thermosetting phenolic 
adapters and bearing rings to support 
plunger and packing. Universal Packing & 
Gasket Co., 5200 Clinton Dr., Houston 20. 


Circle 22, inside back cover 


Coating for printed circuits . 

covers copper surface of a circuit board 
before the image is transferred from a 
negative Ihis photo-sensitive solution 
comes ready for use. It keeps well in 
solution form and will remain stable for 
6 mo. Each bottle is dated. Available in 
gal quantities. LePage's, Inc., Gloucester, 


Circle 23, inside back cover 


Bulkhead adaptor 


speeds up and simplifies panelboard in 
stallations or bulkhead connections. Adap 
tor can be installed for any combination 
of tube connections. Can be used with 
standard fittings, eliminating special elbow 
unions or difficult tube-bending operations 
A variety of tubing connections is now 
possible within a limited area. Available 
in all machinable metals or plastics. Craw 
ford Fitting Co., 884 E. 140th St., Cleve 
land 10. 

Circle 24, inside back cover 


Plastic molding compound . . . 
is a single-component, thermo-setting flex 
ible plastic compound for casting cold 
setting ceramics and plastics. Available, 
premixed, in 1-gal containers, ready for 
use, in liquid form. Material is poured 
over a suitable pattern, usually machined 
aluminum, and then cured at 270 F for 
about 1 hr. After curing, it is tough, 
flexible, and allows casting of lettering 
ind undercuts. ‘This plastic has simplified 
mold-making for fabricators of plastic and 
ceramic tooling. Duramic Products Div., 
Technion Design & Mfg. Co., Inc., 262- 
72 Mott St., New York 12. 


Circle 25, inside back cover 


Bearing with combination 

seal... 

combines OD and _ facetype seals in 

tapered roller bearings. Combination seal 

is assembled integrally with bearing 
(Continued on page 135) 
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FOR PRODUCT IDENTIFICATION, CUT 
OUT AND COMPLETELY FREE FROM 
ALL SUPPORTING BACKGROUND 


INDIVIDUAL OR JOINED LETTERS AND DESIGNS WITH- 
OUT DIE CHARGES. All the advantages of Metal-Cal’s full- 
colored anodized .003” and .005” thick aluminum foil are 
available in this new form. Think of it, your product or company 
name customized in sharp, clear colored letters applied directly 
to any smooth surface without the expense and nuisance of sur- 
face preparation, machining or punching, screws, pins, rivets 
or any other mechanical holding device. Regardless of quantity 
ordered there are no die charges for this new method of product 
identification by Metal-Cal. Only Metal-Cal identification will 
give your product that extra sales appeal. 


METAL CAL ¢ C & H SUPPLY CO., INGLEWOOD, CALIF 
Please send samples and free brochure to: 


NAME 
417 East Beach Avenue 
Inglewood, California COMPANY 
ADDRESS 


CITY ZONE STATE 


C & H SUPPLY COMPANY 


Manufacturers of Metal Cal 





Large illust 


above 


Stacking Machine designed for 
Ruggedness and Dependability 
uses CLARK Type "DM" Limit Switches 


@ Worcester Automatic Machine Company manufactures highly 
efficient case stackers for dairies and bottling plants. A basic design 


requirement for these machines is extreme ruggedness to assure 
dependable, continuous, automatic operation. Limit Switches con- 
trolling the sequencing of horizontal and vertical movement of the 
cases must be accurate and must have the durability to withstand 
thousands of operations per day, day in and day out. 


Robert St. Jean, President of the company and designer of the 
machine s : “We selected Clark Type "DM" Limit Switches 
because they match the ruggedness built into the rest of the machine. 
We like, particularly, their sturdy die-cast case and their smooth, 
positive snap action resulting from the use of nylon for rollers and 
latch parts. There are six limit switches—all Clark—on each stacker. 
In spite of the pounding they take, failures have been negligible”. 

Clark Type“DM” Heavy-duty Limit Switches are 

available with a wide selection of mounting arrange- 


ments and operating levers to meet any requirement. 
Write for Bulletin 102 DM 


The CLARK CONTROLLER (2 


Everything Under Control * 1146 East 152nd Street + Cleveland 10, Ohio 


IN CANADA: CANADIAN CONTROLLERS LIMITED * MAIN OFFICE AND PLANT: TORON" 














N” 








LEADING MANUFACTURERS USE VULCOID. For a punched timer mass-produced, 110-volt light ket part—for these and ny 
switch part that operates in oil; for arc chutes in circuit breakers: for the Underwriters-approved parts, CDF Vu ] an effective, € 3 
insulation and structural part of an auto-headlight dimmer switch; for a insulation material—good where neither plain fibre nor pla pher 
formed electrical switch part carrying 110-volt 60-cycle current; for a laminate would suffice 


Fibre gives it high arc-resistance ... 
Aniline resin gives it moisture-resistance 


CDF VULCOID 


resin-impregnated vulcanized fibre 


Vulcoid" is different. 'To the electrical properties of vulcan- illustration above) at low cost. CDF fabrication facilities 
ized fibre we've added the low moisture-absorption of an can give you production quantities of Vulcoid parts to your 
aniline-type resin with an unusual affinity for cellulose specifications. 


fibers— all at low cost. Excellent moisture-resistance (two Learn all the advantages of designing around low-cost CDI 
to four times that of plain vulcanized fibre) helps stabilize Vulcoid 
Vulcoid’s excellent electrical insulating characteristics. Its 
low cost makes Vulcoid a fine production material for 


applications of moderate electrical requirements. 


parts such as arc-deflector spacers, transformer 
and motor lead bushings, circuit-breaker and transformer 
barriers, knife-switch guides, transformer coil separators 
instrument and contact panels, baseboard receptacles, et« 
Underwriters’ approval. Vulcoid is approved by Underwriters’ Ask your CDF man or write for new technical bulletin 
Laboratories as a material for the insulation of current- 

carrying parts in electrical equipment. It carries the distinc- 

tive red and blue thread marking of such materials CONTINENTAL- DIAMOND FIBRE 

z 


Easy to work. Like vulcanized fibre, Vulcoid is readily drawn » f, 
or formed into permanent shapes, punched, machined (see A SUBSIDIARY OF THE #247#747~ COMPANY + NEWARK 40, DEL 


COMPARATIVE PROPERTIES 


Commercial Paper | 


Perct Vulcanized Base (XX) | 
emai Fibre Phenolic VULC OID | 
—— Propery Devia 1/1 1/16 1/2 1/4 T 
Arc Resistance, seconds i i ie i — í—— 
Specific Gravity +10 1 3 1.35 1.3 
Moisture Absorption, : 60 1.4 10 15 í í 
24 hours 
Tensile Strength, —MD £2 11 12 12 12 11 
thousands of psi CD 10 5 7 
Flexural Strength, MD +25 1¢ 19 24 23 i 
thousands of psi CD 17 19 17 13 ' | 
Shearing Strength, —MD +25 8.5 14 14 123 2 
thousands of psi CD S 12 12 1 : | 
Compressive Strength, flatwise +20 25 34 36 36 16 
thousands of psi 
Izod Impact Strength MD +20 2.0 0.50* 1.2 1.2 1.2 1.2 


( Edgewise : 
Ft. lbs. per inch of notch 


Dielectric Strength, VPM +20 175 700 475 425 275 170 - 
Perpendicular to surface 


NOTI ASTM test method d for Specific Gravity, Moisture A rption, Arc Re tance Te e, Flexural, Compre ve, and D S 
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df you're looking for 


Smoo 


. ». CONE-DRIVE gearing has no equal. 


You can drive the most delicate equipment 
or the heaviest industrial machinery 
without vibration or noise through a set 

of Cone-Drive gears. 


Smooth delivery of power is an outstanding feature 
of Cone-Drive double-enveloping 

worm gearing. It’s the result of a unique 

design that puts one-eighth of all gear teeth in 
simultaneous, full-depth contact 

with the worm threads. 


The contact between teeth is “area” rather than 
the line or point type contact found in 

cylindrical worm gearing. This distributes the load 
over more area on each tooth to 

boost load-carrying capacity. 


Want smooth, chatter-free, efficient power 
in a compact package? Cone-Drive 

gears will give it to you in gearsets or 
speed reducers in a wide range 

of models and sizes. 


Ask for Bulletin 600-C for details. 


ET an 
^" 


c. Diva GEARS 


L Mision Michigan Tool Company 


Em——— DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
7171 E. McNICHOLS ROAD e DETROIT 12, MICHIGAN 





New Parts and Materials continued 


Available on seven bearing bore-sizes: 
0.750, 0.8437, 1, 1.250, 1.375, 1.5 and 


2.6875 in. ‘Timken Roller Bearing Co., 
Canton 6, Ohio. 


Circle 26, inside back cover 


Ge, > 


> 


f 


Miniature photoelectric 


scanners... 

provide whol light-beam interruption by 
objects as small as 1/32 in. dia. Heads can 
be installed 2 to 12 in. apart or even 
on the same side of the object to be 
scanned. Photocell will respond to re- 
flected as well as direct light. Light 
source is a 6.3-v bulb with life of over 
5000 hr. Beam has adjustable focus for 
sharp definition of light source. Either 
1 cadmium-selenide or a lead-sulphide cell 
may be used. Farmer Electric Products 
Co., Inc., 2300 Washington St., Newton 
Lower Falls, Mass. 


Circle 27, inside back cover 


Infra-red heating panel... 

is made with heavy-gage bare wire into 
flat, sinuated panels. Stainless steel frame 
holds ceramic insulator blocks and sinu 
ited wire elements. Operates from 115, 
230 or 460 v, three-phase ac. Syntron Co., 
240 Lexington Ave., Homer City, Penna. 


Circle 28, inside back cover 


Rack-mounted blower... 
ools electronic racks of miniature com 
ponent Ihe centrifugal blower delivers 


100 cfm, is equipped with a large per- 


(Continued on page 138) 
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Why this 
CRITICAL VIBRATION TEST EQUIPMENT 


USES HELI -COIL SCREW-LOCK INSERTS 


—to hold parts securely 
under extreme shock and vibration 


*Reg. U.S. Pat. Off. 

Currently the world's highest force electro-dynamic vibration exciter, 
the MB Model C250, made by the MB Manufacturing Co., is vital 
to government research in today's air age...has a frequency range 
of 2-500 cps., and a total force output of 25,000 Ibs. It can be adapted 
to operate in chambers where temperatures range from — 100^F to 
300°F and simulated altitudes hit 125,000 feet. 
Test specimens of up to 2190 Ibs., subjected to accelerations of 10 g., 
must be securely held to the unit’s moving assembly. 
The thread assemblies within the vibrator, and joining test speci- 
mens to the unit, are subjected to grueling shock and vibration. Yet, 
even under these extreme conditions, Heli-Coil Screw-LOCK Inserts 
(277 of them) function perfectly ... protect threads against strip- 
ping...hold fasteners securely. 
Meeting military specifications for torque and vibration, this new, 
one-piece stainless steel Screw-LOCK Insert: 

1. positively locks screws against loosening under impact and 

vibration 
2. prevents thread wear, stripping, corrosion, galling, seizing 
3. eliminates the need for lock-nuts, lock-wiring, and other sup- 
plementary locking devices 

4. offers high re-usability on repeated disassembly and reassembly. 
Heli-Coil Screw-LOCK Inserts are available in many sizes, including 
the new miniature 4-40. For further information, write @ 4227 


HELI-COIL CORPORATION 


A Division of Topp Industries, Inc. 
p—————————————— 


HELI-COIL CORPORATION l 
612A Shelter Rock Lane, Danbury, Conn. 


[C] Send me complete design data on Heli-Coil Screw-LOCK Inserts 
[] Who is my local Heli-Coil Applications Engineer? 


l 

! 

I 

I NAME. — à im — TITLE 
I FIRM 

! ADDRESS 

l 
da 


CITY ZONE STATE 


IN CANADA: W. R. WATKINS CO., LTD., 41 Kipling Ave. S., Toronto 18, Ont. 
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NEW PIPE JACKET 
STOPS UNDERGROUND CORROSION 


Strong jackets of spirally wrapped glass cloth and LAMINAC 
fohnen» Polyester Resin combat corrosion in new prefabricated insulated 
BABY Mri | pipe conduit for underground steam and hot-water systems. 
LOTION às Developed by Temploc, Inc., Baldwin Park, Calif., the protective 

two-ply shell is much lighter, less costly and more corrosion re- 
sistant than conventional steel or tar-protected conduit. Insula- 
tion is sealed and vapor-proofed at the ends by bonding the 
cloth-resin shell directly to the bare pipe. Field joints of insula- 
tion, cloth and resin are easily applied at the site. 


Qohiecu 


BABY 
OIL 


EYE-LURING COLOR 


CAPS BEST-SELLING PACKAGES x: 
To compete for attention on crowded toiletry counters IMPROVED HOUSING FOR NEW pH METERS 


and shelves today, many best-selling products add a cap 
of colorful BeeTLe® Urea Molding Compound. The 
beauty of color—any color—is permanently molded in. 
Closures of BEETLE Plastic are practical, too: they resist 
alcohol, acetone and other solvents, resist staining, and 
don't have an electrostatic affinity for dust, so stay 
clean longer on shelves. 


To make the housings for Pocket model and ZER 0 MATic* bench 
model pH meters (shown) unusually strong, impervious to 
chemicals and resistant to scratching and chipping, Beckman 
Instruments, Inc., molds them of CymeL® 1077 Melamine Mold- 
ing Compound. This tough, break-resistant plastic protects the 
delicate mechanism and also provides the attraction of color 
without the added production steps required in finishing metal. 
Color is part of the housing itself; there is no coating to wear or 
chip off. .. NO metal to corrode. "Trademark Beckman instruments, Inc 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION 


40A Rockefeller Plaza, New York 20, N. Y. 
In Canada: North American Cyanamid Limited, Toronto and Montreal 


w 
Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland - Dallas - Detroit won"? 
R 
Los Angeles - New York - Oakland - Philadelphia - St. Lovis + Seattle MATERIALS "- 
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Over-all 
Length Diameter "Watts tiWatts 


a" 8 11 
TAB- - " 19/32 8 11 


€ à Ya 19/32" 10 14 

C 1 Y - ll TERMINAL 4 2 dan 12 17 
m 1: 19/32 18 26 

U i al und 29/32 38 55 


Characteristics i 1-5/16" 54 78 
vnd. | 1-5/16" 113 


offers the Blue à on? ane 139 
complete line of E o Se 


TYPE . 3” 19/32" 
6' 1-5/16" 


RESISTORS gay ^^ 
Y 


Width and 
| m | = - FLAT TAB- Over-all Thickness 
TERMINAL Length of Core *Watts 


. 2'A 1 
T x ZA ide = 


characteristics — 


$ HIGH TEMPERATURE aa 
350C CHARACTERISTIC AXIAL- Core** Diameter 


HIGH INSULATION RESISTANCE TERMINAL "T ud 


T | 5/16" 
\ HIGH TEMPERATURE ries A" NAF 
350C CHARACTERISTIC petas cin -5 2” 3/16 


**1.!^5* wire leads. 


AND C} 


[ZR 


Even including resistors 
wound with the finest p 
wire size (.00175) CHARACTERISTICS 


" 
LET. 
b 

5 

Li 


The Ohmite resistor types shown in the ALL. SIZES 
table above can withstand a continuous 


operating temperature of 350C — the high ALL. RESISTANCE zm 
t of MIL-R-26C, VALUES 
Clar V Te resistor alo mei Chara: 
teristic “G.” The new Char. “Y” combines 
all requirements of Char. “V” and “G” plus =| ^ 
ex high insulation resistance at the et 
end of the moisture-resistance test. Under dub 
all three Char., "V," "Y," and "G," Ohmite pee 


resistors have to satisfy severe moisture-re- 
sistance tests, thermal shock tests, vibration 
tests, and many others. The Ohmite line of 
wire -wound resistors is the most extensive 
available in the industry. 


WRITE FOR BULLETIN 139 


RHEOSTATS 
RESISTORS 
RELAYS 


® 
p ^ ‘ Y - =! TAP SWITCHES 
Be Right with ©) pL NU S Enn. 


OHMITE MANUFACTURING COMPANY, 3611 Howard St., Skokie, Illinois 





New trends and developments 
in designing electrical products... 


General Electric permanent magnet 


outperforms wire-wound field in 
D-C tachometer generator 


Improved Alnico 6 magnet increases 


reliability and accuracy over wide 
ambient temperature range. 


Instruments can determine rota- 
tional speeds from 100 to 5000 rpm 
with an error of less than .05% 
despite ambient temperatures of 
20° to 50° C. Problem is that these 
instruments are only as accurate 
as the tachometer generators that 
supply their power. 

Conventional generators use cop- 
per windings. This means they are 
dependent on external — and often 
varying — power sources. They are 
adversely affected by wide temper- 
ature changes. And, they are costly 
to repair when windings burn out 

The 46-frame D-C generator, 
above, gets around these difficulties 
by using a G-E Alnico 6 permanent 
magnet. Here’s why: 

1. The G-E Alnico magnet does not 
depend on outside excitation 
2. It supplies reliably constant 
power 
Exposure to varying ambient 
temperatures does not affect the 
magnet’s power or dependability. 
External regulating equipment 
needed with wire-wound fields 
is eliminated by the use of 
Alnico magnets 
Unlike copper windings, per- 
manent magnets never wear out. 


These advantages, in themselves, 
were enough to make the magnet- 
powered generator a success 
However, with conventional Al- 
nico 6, plastic-steel was needed 
between the “as-cast” surfaces of 
the magnet and the machined parts 
of the generator to cut eddy current 
losses, and to shield the flux. This 
added to the time and cost of pro- 
ducing the generator; made it almost 
impossible to disassemble for 
normal servicing and maintenance 
So G-E magnet engineers in- 
creased the coercive force of the 
Alnico 6 magnet by about 7%. The 
need for the plastic-steel “mud” 
was eliminated . . and so were 
the difficulties of assembly and 
disassembly 
This generator is just one of the 
many applications where G-E mag- 
nets can outperform wire-wound 
fields for accuracy and reliability 
And the work of G-E Magnet 
Engineers in improving Alnico 6 
is just one of the many services 
they offer to designers and manu- 
facturers of electrical products 
For more information about G-E 
magnet engineering services, or for 
your copy of the new G-E Magnet 
Design Manual, write: Magnetic 
Materials Section of General Elec- 
tric Company, 7812 N. Neff St., 
Edmore, Michigan. 


Progress [s Ovr Most Important Product 


GENERAL QD ELECTRIC 


138 


New Parts and Materials 


continued 


manent filter and stainless steel grill 
Measures 94 x 5 eri 


filter-grill assemblic işs available These 


of matching 


air outlets prevent back-flushing of dust 


when blower is not operating. Assemblies 
may be mounted on the upper part of 
the cabinet, top, front or rear. McLean 
Engineering Laboratories, P. O. Box 228, 
Princeton, N. J. 


Circle 29, inside back cover 


Y XX 
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Expanded-metal mesh . . . 
in diamond pattern comes in a standard 
2 x ^ft sheet. Made in 22, 24 and 26 
gage carbon steel and 0.032-in. aluminum 
Strand widths, in steel or aluminum, are 
0.034, 0.040, 0.060, 0.070 and 0.090 in 
Open area ranges from about 60% for 
0.034-in. strand width to about 16% for 
0.090-in. Penn Metal Co., Inc., 40 Central 
St., Boston. 

Circle 30, inside back cover 


High-temperature 
potentiometers . . 


in stainless steel cases operate from —67 
to 302 F 


Power rating above 5000 ohm 
5 w at 140 F, derating to 1 w at 302 
F; below 5000 ohm, 1.5 w at 140 F, de 
rating to zero at 302 F. Standard resist- 
ince 1s 500 to 70,000 ohm with a linearity 
tolerance of +0.50%. Best practical 
linearity tolerance is +0.25% Three 
models of the 4-in., 


tiometer, each weighing 0.3 oz. One has 


IS 


single-turn poten 


(Continued on page 142) 
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it’s time to check with Ohio Seamless 


Ostuco Aircraft Quality or Mechanical Seamless Steel Tubing 
planned into your aircraft, missile or launching equipment 
can increase strength-per-pound, improve performance, 
reduce production costs. Check with us while you're still in 


the blueprint stage . . . we'll prove it! 


du OSTUCO TUBING 


MANUFACTURED IN 


SHELBY, OHIO 
EXCLUSIVELY BY 


OHIO SEAMLESS TUBE DIVISION 


OF COPPERWELD STEEL COMPANY 
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FREE HANDBOOKS 
Write Ohio Seamless, Shelby, 
Ohio for your free copy of 
Technical Handbook A-2 

(Seamless Aircraft Tubing) or 
Technical Handbook M-1 
(Seamless Mechanical 
Tubing) ... or call one of our 

nearby field representatives, 


O © Birthplace of the Seamless Steel Tube 
SEAMLESS AND ELECTRIC-RESISTANCE WELDED 
STEEL TUBIN 
SALES OFFICES: Birm 

Cleveland * Doy 

L Angeles (Lynwood 

Kansas City © PI 

R ester * Salt 
St. Petersburg © Tu 
CANADA: Railway & Power E 


Lake € 


EXPORT PPERWELD STE 


way, New York 7, N« 





CRYOGENIC PUMP IS NOTEWORTHY 
NEW INDUSTRY DEVELOPMENT 


A product of Sundstrand-Denver, it has 
a demonstrated capability of pumping liquid nitrogen at 
pressures over 3000 psi at speeds of over 3500 RPM. 


Piston type, extremely compact and light- 
weight, it has been under experimental develop- 
ment for a year and is suitable for pumping liquid 
gases such as nitrogen and oxygen. Sustained 
operating periods have been obtained repeatedly 
without any form of lubrication. 

The pump is a design modification of a Sund- 
strand hydraulic motor which is made in many 
sizes and thus other larger capacity pumps can 
be provided with relatively little development. 

The pump shown here has nine axial pistons 


and is of fixed displacement type. Metal parts 





have been selected to be compatible with liquid 
nitrogen. Minor material changes can be incor- 
porated for satisfactory operation with the use 


of liquid oxygen. PERFORMANCE DATA 


The result of precision engineering and care- SUNDSTRAND-DENVER CRYOGENIC PUMP 


ful testing, these pumps appear to be the solution Displacement 0.130 cv. in./rev. 
to many of the high power-to-weight problems 
Capacity @ 3500 RPM 1.75 gpm 


Horsepower (@ 3500 RPM 3.8 HP 


encountered with missiles, rockets and high per- 


formance fighter planes; and, will prove highly 


useful for aircraft cooling systems and ground Volumetric Efficiency 

"s r i , @ 3000 PSI 90% 
support equipment. Variation in orientation, size, 
mounting and assembly of these self-contained Weight 2.5 Ibs. 
units can be supplied to suit your individual AND Mounting Flange 10260 Type X 
needs. For further information on using these Dwg. No. ED699 


pumps to solve your cryogenic pumping problems 


contact : 
APPLICATION ENGINEERING DEPARTMENT 


SUNDSTRAND-DENVER 


2480 W. 70th Avenue * Denver 21, Colorado 





A DIVISION OF SUNDSTRAND MACHINE TOOL COMPANY 


Complete design, development and precision manufacturing facilities 
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ALUMINA CERAMICS 


may be the answer! 


For exacting applications, your chances 
are better with AlSiMag because more special- 
characteristic Aluminas are available here than 
from any other source. You benefit from extra 
"know-how'' . . . years of experience in pro- 
ducing simple and complicated Alumina parts 
in a broad range of shapes and sizes . . . plus 
equipment for rapid delivery in any quantity. 
Precision tolerances, Prototypes before tool- 
ing, if you like. 


Advantages like these give you greater free- 
dom: Tensile strengths up to 25,000 Ibs./sq. in. 
Compressive strengths up to 420,000 Ibs./sq. 
in, Flexural strengths up to 62,000 Ibs./sq. in. 
Superior electrical chc;acteristics, Safe opera- 
tion at continuous temperatures up to 2952' F. 
Loss factors as low as .0074 at 10,000 MC. 


Not all applications need such advanced 
properties. A standard AlSiMag material—from 
the industry's widest selection—may meet your 
specifications. Let us help match your require- 
ments to the AlSiMag material that will do the 
job at lowest cost. Premium AlSiMag Aluminas 
will be suggested only where superior perform- 
ance is needed. Send blueprint or sketch with 
details of operating conditions, ' 


Minnesota Mining and M 


nv Ss AMERICAN LAVA | ciartanooca 5. tenn. 
Manufacturing Company E, CORPORAT!I ON S6TH YEAR OF CERAMIC LEADERSHIP 


For service, contact Minnesota Mining & Manufacturing Co. Offices in these cities (see your local telephone directory): Atleta, Ga. * Boston: Newton 

Center, Mass * Buffalo, N. Y. * Chicago, lll. * Cincinnati, O. + Cleveland, O. * Dallas, Texas * Detroit, Mich. * High Point, N. C. * Los Angeles, 

Calif. * New York: Ridgefield, N. J. * Philadelphia, Pa. * Pittsburgh, Pa. * St. Louis, Mo. * St. Paul, Minn. * So. San Francisco, Calif. * Seattle, Wash. 

Canada: Minnesota Mining & Manufacturing of Canada, Lid., P. O. Box 757, London, Ont. All ether export: Minnesota Mining & Manufacturing Co., 
Internationa) Division, 99 Park Ave., New York, N. Y. 





“POP” RIVETS 


can probably save you money... 
Even if your present fasteners are free! 


Greater Design Flexibility 
No need for access to both sides. 


7 


High Clinching Action 
Exerts as high as 600 pounds 
squeeze between parts. 


a 
_ 


Wide Grip Range 
Same length "POP" Rivet holds 
tight through thick or thin. 


Vibration Proof 
“POP” Rivets cannot back out or 
become loose. No lock washers 
or nuts required. 


— 


Low Head Profile 
Where space is important, 


“POP” Rivets’ minimum head 
height is the answer. 


T 
IB7 Ont 
ENSEM 

Less Critical Hole Diameter 

Designer wants holes tight, pro- 

duction wants holes larger. 

“POP” Rivets make both happy. 


Least Back-Up Space 
Strong, high grip “POP” Rivets 
need only enough back-up 
space to provide room for set 
head. 


142 


When buying fasteners, do you figure 
the installed costs? A fastener 
considered alone may cost very little 
but be very expensive by the time 
it's installed and becomes part of a 
finished product. 


et 


POP” Rivets afford greater flexibility 

in product design. Often operations 

can be eliminated, assembly costs 
reduced, and speed of fastening increased. 


Many users find high strength 

" POP" Rivets the most efficient and 
economical fastener for their product. 
Investigate its use in your application. 
Perhaps you too can enjoy the many 
advantages '" POP" Rivets have to 
offer. Write us today. 


“POP” RIVET 


DIVISION 


UNITED SHOE MACHINERY CORPORATION 
West Medway, Mass. 


| 


New Parts and Materials. .....continued 
bushing mount, one has servo mount, 
and the other, a high-torque 
has a slotted bushing mount 


trimmer, 
Available 
Helipot 


in linear and nonlinear versions 


Corp., Newport Beach, Calif. 


Circle 31, inside back cover 


Iron-chromium alloy . .. 

resists moderately high temperature; can 
be used in small appliances, and industrial 
heating devices where continuous operating 
temperatures do not exceed 2150 F. 
Properties include resistivity of 815 ohm 
per circular mil ft at 68 F, low specific 
gravity and high resistance 
Ductility 


relay switches and other equipment where 


to oxidation 


makes alloy suitable for heavy 
considerable cold-forming is required. It 
units, contact 


theostats. Hoskins Mfg. 
Ave., Detroit 8. 


Circle 32, inside back cover 


may be used in defroster 
switches and 


Co., 4445 


Lawton 


* 5 


Double-action cylinder . . . 


for hydraulic or pneumatic applications 


may be converted to a single-action cylin- 
der, push or pull, by installing a special 
breather cartridge in desired port. Design 
permits over 1000 selections of bore, rod 
Stand- 


dia and may 


dia, and mounting combinations 


ird bores are up to 4 in 
be used on up-to-3000-psi working pres- 
sure Bruning Co., Box 147, Lincoln, 
Nebr. 


Circle 33, inside back cover 


Hydraulic checking cylinders... 


are used with air cylinders to smooth 
out stroke variations under irregular loads 
Max checking capacity is 2000 Ib on the 
out-stroke, with free return. Models are 
ivailable with 2, 4, 6, 9, 12, 15 and 18-in. 


checking-stroke lengths. Speed control is 


(Continued on page 144) 
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LUBRIKIT.. . An assort- 
ment of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance. 
Contents of each separate 
bin are clearly described 
on Inside Cover. 


Design “Low Cost” 
Into YOUR Equipment 


E ay 
T / X 


Wolds Largest Selection of É o> | e 
Low-Cost Lubricating Deuces SIT | 


Special Introductory Price 
Just $1495 F.O.B. Factory 


Satisfaction or your money back 


CLIPS FOR ATTACHING Eod SIGHT 
TUBING f um GRAVITY 


When ordering, e FEED 


specify '4", 4" — 
or %” tubes. OILERS a 


Style TF. e 
: e. Y Tits GAUGES 


Double Clips 


GIL RNS 


3-Tube Clips 


AAA UNES 


4-Tube Clips 


Single Clips 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 
through sight 
glass in stem. 


This oil gauge plug permits in- 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permiis 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW— No. 4042. 


Shut-off knob does not affect 
needle valve adjustment. Visi- 
ble oil supply. Non-breakable. 
Tops in convenience and de- 
pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


SIGHT 


GRAVITY : 
FEED 
MULTIPLE p 


OiLERS 


For use where rate of 
oil flow must be reg- 
ulated to suit changing 
operating conditions. 
Needle 
m-valve 


i permits 
“extremely 
accurate 


adjustment 


This one unit replaces 3 to 8 
individual oilers. Maximum 
geeni in a small central 
ubrication system. Positive cut- 
off during idle periods. Individ- 
a ration-proof needle valve 

u nt ith solenoid con- 
(trol (Illu rated) : Style MDS— 
No. 4685-A. Without solenoid: 


Ly 


of oil feed. 
Sight glass provides 
direct observation of 
rate of oil flow. Accu- 
racy and convenience 
at a moderate price. 
Style PF—No. 4290. 


Girs BEOos.Mrc. Co. 


The Standard For Industry For Almost Half A Century 


1838-A South Kilbourn Avenue 
Chicago 23, Illinois 


Clip this page for handy "rough reference" 





Appliances pre- 

sented to the buy- 

ers today must have 

"sizzle." Something more 

than good performance and good 

style is necessary to capture sales. John Lees 

offers the necessary something — SALES SIZZLE. Your 


"stake" in engineering, tooling and design costs each 


year is high. Consult with one of the leaders in the rolled 


Please send a copy 


of the new catalog. 


NAME 


POSITION 


FIRM 


ADDRESS 


moulding field — John Lees. 


Keeps You in "Trim" 


division of THE SERRICK CORPORATION 


Batavia at Kilgore, Muncie, Indiana 


New Parts and Materials continued 


is load 
uniform feed unde hanging loads 
Modernair Corp., 400 Preda St., San 
Leandro, Calif. 


Circle 34, inside back cover 


Tachometer generator. . . 
has a frequency range of 380 
it. 115 v ac input. Output is 


min at 11, rpm min with 25,00 


hm load, linearity 5% min to 5000 rpm 


ind phase ft output within 15° of 
input at 4 ind 1600 cps. Driven by 
28.v.d permanent-magnet motor with 
rated torque of 0.3 oz-in. and brush life 
of 1000 hr. Meets military specs. Avail 
ible in production quantities. John Oster 
Mfg. Co. Avionic Div., 1 Main St., 
Racine, Wis. 


Circle 35, inside back cover 


High-pressure control valve ... 


handles gases and liquids in high-pressure 


drop, on-off, or throttling service, with 


dead-end shutoff. Split-body valve has a 
rating of 10,000 psi at tO t 00 I 

Available with direct or reverse-action 
ictuator with standard 3-15 and 6-30 psi 
instrument air range. Body is forged stain 
k steel with hardened stainless steel 
trim. Connection sizes arc in. and ? in 
NPT. Connections for high-pressure tub 


ing are also included. A. W. Cash Co., 
P. O. Box 551, Decatur, Ill. 


Circle 36, inside back cover 


Silicon solar battery cells . 
mvert light and radiant energy int 
power of useful proportions 
n junction type cells, when grouped 
eries-parallel configuration, become 
ur that mav be used 


where storage or drv 


itions 
would normally be considered 
in. dia are available mounted 


unted Mounted ells have 


(Continued on page 146) 
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FOR ENGINEERS 
TO EXPRESS. 


r 


- ' S4 > 
« 


1534311] 


THEY CHOOSE 


GEAR MOTORS * SPEED REDUCERS 


Because engineers know they can depend on Janette to give \ 
the right speed at the right power in a wider variety of models 
with a larger choice of mounting positions, engineers make 
Janette their first choice. 

Since 1910, Janette has been designing longer lasting, easier 
to maintain gear motors and speed reducers. Whether the 
requirements are for horsepower from 1/150 to 7'2 or for one 
revolution every 5 hours to 450 R. P. M., Janette has the speed 

ST NERS ee reducer and gear motor to do the job. 
DISTRIBUTORS IN ALL 


PRINCIPAL CITIES... For additional information send for 
Janette bulletin 5-105, P5. 


anette ELECTRIC MANUFACTURING CO. 


MORTON GROVE, ILLINOIS 





New Parts and Materials... ...continued 


MINIATURIZATION 


DIMENSION 


BALL FOLLOWER 





black phenolic housings with glass win- 
dow. Mounting studs also serve as elec- 
trical-output terminals. Unmounted cells 
are supplied with 6-in. color-coded in- 
sulated leads. International Rectifier Corp., 


1521 E. Grand Ave., El Segundo, Calif. 


Circle 37, inside back cover 


| 


The dimension "A" changes over 


: : i tainl i 
13,000 specified times as the ball fol- Stainless steel centrifugal 
e ump... 
lower passes over the surface of this es ud 
a tie i k rated at 80% efficiency is driven by a 
precision Parker 3-Dimensional Cam. 7 "ehe ÈS Th ; 
— 1/7-hp motor. Weighs 5} Ib, including 
Actually the changes are infinite due motor. Has capacity of 12 gpm for water 
to precision interpolation between or thin slurries. Will generate 55 lb of 
specified stations. pressure at shutoff. Pump is close-coupled 
Output functions of this with a Teflon-asbestos seal and may be 
miniature precision cam mounted in any position. Its outlet may 
change thousands of be rotated 360 Over-all size is 8 x 4 
times, too . . . and the If you have control problems where a x 3i in. Unit sells for $96 


repetitive accuracy, be- mechanical control has advantages— Co., Inc., Newburgh, N. Y. 
cause it is a mechanical 
control, remains constant 


Oscar Fisher 


where control space and weight factor Circle 38, inside back cover 
or where environmental extremes 

affect accuracy—look to Parker for 3- 

Dimensional Cam Controls and de- 

pendable repetitive accuracy. 


Send today for new literature on 
Parker de signed and produced 
3-Dimensional Cams. 


Inu " 


L 3 A R ! 7 E 
DAD K a x ^ / 7] | Mylonstrain-relief bushing . . . 


S | ichors es to housings with 1-in.-thick 
HARTFORD CORPORATION d re eae UN P 


walls. It grips tightly without injuring 


MV IM 


x the wire, absorbs pull, push and torque, 
FRANKLIN AVENUI e HARTFORD, CONNECTICUT 


(Continued on page 150) 
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No. 5 


of a series of ads 
dealing with basic 
facts about 


thermostatic metals. 


Designing for Product Improvement 
With WILCO THERMOMETAL 


Thermometal in Sequence Control 


Because Thermometal (Thermostatic 
Metals) changes shape with change in 
temperature it is used not only for tem- 
perature indication, temperature con- 
trol and temperature compensation, but 
also in applications which require se- 
quence control. 


In these the Thermometal is heated 
by the load current (or a proportional 
part of it) or by an auxiliary heater, 
and the resultant temperature change 
of the Thermometal is transformed into 
motion in order to initiate some other 
function. Typical examples of the use 
of Thermometal for sequence control 
are found in electrical circuit breakers, 
overload relays, time delay relays, oil 
burner controls, automotive dash- 
board instruments, thermal demand 
meters, etc. 


Thermometal is ideally suited for 
sequence control by functional 
heating because: 


1, It is supplied in a wide range of 
electrical resistivities, each having ap- 
proximately the same deflection (or 
activity) with change in temperature. 
Thus the manufacturer of a current- 
responsive device, such as a circuit 
breaker, can utilize a single design for 
a wide range of current capacities 
simply by selecting Thermometal of 
fixed dimensions but different electrical 
resistivity to obtain different current 
ratings for the breaker. 


Cantilever element in Circuit Breaker. 


THERMOMETALS 


ELECTRICAL 
CONTACTS 


Thermometal produces motion 
proportional to actual temperature 
change without employing bearings, 
moving joints, or other linkages. This 
makes possible the relatively simple and 


U-shape element in Lamp Starter. 


economical design of many sequence- 
controlled devices such as thermal re- 
lays for timing or remote control 


3. In small pieces of thin gauge it 
will deflect considerably with a rela- 
tively small amount of heating, return- 
ing to starting position in response to 
small amount of cooling. A typical ap- 
plication of this kind is illustrated by 
the sequence of operations of a fluores- 
cent lamp starter. The U-shape Ther- 
mometal is actually heated by the glow 
between it and the free terminal until 
the bimetal touches the free terminal 


AMI 


D 


Snap-action element in Circuit Breaker. 


which extinguishes the glow. Then, on 
cooling, the bimetal breaks a highly 
inductive circuit, providing the voltage 
required to start the lamp 

4. Thermometal is a unique thern:al 


element, in that it can be rolled into 
thickness and formed into almost any 


shape required. This fact enables the 
design engineer to apply it in the form 
of a cantilever blade or a snap blade, 
a U-shape, a helix, or a coil, in almost 
any mechanical size and configuration 
according to the phy sical needs of the 
sequence control. Thus, 
Thermometal is free from many of the 
limitations of other thermal elements 
used for sequence control. 


device for 


Factors Governing Selection 


shape re € 
The H. A. Wilson Company, Amer- 
ican pioneer in the development and 
manufacture of thermostatic metals, 
produces over 40 varieties of Thermo- 


u 


metal, as well as a complete line of 

electrical contacts. In many tempera- 

ture control units both Thermometal 

and electrical contacts are used. We 

make a specialty of supplying complete 

sub-assemblies for these devices, includ- 

ing mounting brackets, pigtails, and 

other current-carry ing members. 
Reprints of this series are available 

on request. For further information 

about our products, ask for the Wilco 

Blue Book, the most complete reference 

manual ever written on Thermometal 

And if you have 

any immediate ap- 

plication problem 

for Thermometal or 

other Wilco prod- 

ucts, please tell us 

Our engineering 

service ıs at your 


disposal 


THE H. A. WILSON COMPANY 


2655 U. S. Route 22, Union, N. J. 
Branch Offices: Chicago * Detroit * Los Angeles * Providence 


COMPOSITE METALS 


SPECIAL PURPOSE 


ALLOYS 
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Timken-Detroit Brakes < 
can control it! 


Better control for the 
“heavyweights” 


HEAVY-DUTY 
“P” SERIES 
POWER BRAKES 


Dependable control is indispensable on all 
large construction vehicles. Manufacturers 
must provide brakes that are rugged, safe 
and durable. 

To meet this need, Timken-Detroit makes 
the Heavy-Duty “P” Series Brakes to offer 
manufacturers greater dependability... 
better control... and longer service. 

The Heavy-Duty “P” Series Brake utilizes 
a unit-mounted design offering a compact, 
self-contained assembly. Camshaft and air 
chamber support brackets are mounted di- 
rectly onto the brake spider. (Inboard cham- 
ber mounting design is also available.) 

Temperatures during operation are lower 
and liner life is longer because of the open- 


type spiders which assure good internal ven- 
tilation and rapid cooling. Timken-Detroit 
34” “Econo-liners” are tapered to provide 
greatest thickness where most wear occurs 

. less waste material at reline. 

Other features include: heat-treated, mal- 
leable iron brake shoes... 
brake linings. . 
treated cam... 


securely riveted 
. constant lift S-type, heat- 
sealed, needle bearing cam- 
shaft mountings... long-life bronze bushings 
in anchor-pin holes . . . hardened, rust- 
proofed anchor pins. 

Heavy-Duty “P” Series Brakes are avail- 
able in a complete range of capacities and 
sizes to fit every Heavy-Duty operating re- 
quirement. 


, 


we 


+ 


i 


©1957, RS&A Company 


Another Promuct of... 


ROCKWELL 


S'WA 


Rockwell Spring 
and Axle Co. 


For every industrial, agricultural or automotive 


BRAKE DIVISION 
Ashtabula, Ohio 


application where braking is required! 
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Product Engineering 


This pump manufacturer reports 25% savings with 


J&L COLD DRAWN 
ELECTRICWELD TUBING 


Special smooth 
I. D. finish 


Operator is threading 1%” O.D. x 1%” I.D. J&L special smooth cold drawn Electricweld tubing for pump cylinder. 


Low original cost and elimination of interior hon- 
ing are two reasons why it pays you to specify 
J&L cold drawn Electricweld tubing with special 
smooth I.D. finish. 

This manufacturer of oil well insert pumps re- 
ports a saving of 25% by converting from honed 
seamless tubing to cold drawn special smooth I.D. 
Electricweld tubing. Not a single tube failure has 
been reported from the field. 

Because of its superior inside 
surface finish, exact tolerances 


and closely controlled physical characteristics, J&L 
cold drawn Electricweld tubing is recommended 
for these applications: 


e cylinder tubing © shock absorbers 


¢ ordnance parts ® hydraulic and pressure tubing 


J&L cold drawn Electricweld tubing is readily 
available in diameters from 34” O.D. to 44” O.D., 
8 gage to 20 gage, and can be furnished to closer 
than commercial tolerances. Write to Jones & 
Laughlin, 3 Gateway Center, Pittsburgh 30, Pa. 


Jones & Laughlin 


STEEL ...a great name in steel 
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New Parts and Materials... .continued 


eliminates grommets and wire knots, and 
combines strain-relief and insulating grom 
met. UL-approved. Heyman Mfg. Co., 
100 Michigan Ave., Kenilworth, N. J. 


Circle 39, inside back cover 


Miniature potentiometer 

has 4 in. dia and weighs 0.1 oz. The 
0.6-w, wire-wound unit is available in 
stock values from 10 ohm to 50 k ohm 
and features a resolution of 0.296. Case 
is thermosetting plastic. An O-ring seal 
protects against moisture, dust and salt. 
Mounts directly to chassis or printed 


© STRAINERS : circuit, manually or by machine. Tinned 


leads, 0.032 dia, are EIA modular-spaced. 


» GASKETS 3 Shock tested to 40 G, three planes. Oper- 


ates from —67 to 302 F. B-H Electronics, 
© ARRESTORS P. O. Box 25124, Los Angeles 25. 


Circle 40, inside back cover 


* FILTERS Drum-type converter . . . 
© SHIELDS accepts a wide range of electrical and 


mechanical inputs and provides direct 
© BARRIERS 


conversion to teletype and other codes. 
Ihe analog-to-digital converter can store 


up to 3200 binary bits of information in 


+ GUARDS 
© SCREENS 


any code. As many as 200 drum posi- 


Just to name a few and most of the parts we are making tions can be read out in the form of three 
a characters of teletype code or 16 binary 
to special order don’t really have a name! Our real specialty bits. Inputs, either de or 60-cycle ac, 


can range from about 1 milliv, full scale, 


is fabricated wire cloth parts, made to your specifications. 


to several volts. Unit can accommodate 
: such special conditions as suppressed zero 
Any metal, almost any size, almost any shape... we can scale, ground isolation, or use external 
reference. Western Apparatus Co., 2001 
Greenleaf St., Evanston, Il. 

cost, than you can do it yourself. Circle 41, inside back cover 


probably assemble it for you . . . faster, better and at a lower 


For more information, just send for our latest Fabricated Parts i 
Regulated power supplies for 
transistor circuits . . . 

meet demands for heavier current output, 
low ripple and low drift. Models are 
built to fit a standard 19-in. relay rack. 


Catalog. 


One has output of 0 to 60 v dc, continu- 
ously variable at 300 ma max. Regulation 


; mor 
NEWARK A ZIA for 60-v/300-ma load is 20 mv change, 
roa) b M no load to full load. For line-voltage 
f ACCURACY loth change of 105 to 125 v ac at 60-v/300-ma 
output, regulation is 20 mv change in 
C Oo M PA NY output voltage. Highest current capacity 
of four newly designed units has an 
351 VERONA AVENUE * NEWARK 4, NEW JERSEY ' (Continued on page 152) 
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Masterpieces in modern #4-cycle power 


Vertical and horizontal shaft models to 9 hp for industry, home and farm 


Briges & Stratton 4-CYCLE engines are master- 
pieces in every respect. Compact, without excess 
weight, they're built to unequalled standards of 3 
quality and precision. They're easy starting... Briggs & Stratton Corp. 
thrive on tough going in all kinds of weather to Milwaukee 1, Wisconsin 
provide top performance for years on end. 
Wide choice of models plus Briges & Stratton’s 
Consulting Engineering Service helps you meet your 
power needs exactly . . . make reat desiens and 
produ: s even better. 
But these are only a few of the reasons Briggs & 
Stratton 4-¢ Y€ | | engines are No. l in us through- 
out the world. Write for complete story today 


WORLD LEADER, TOO, IN AUTOMOTIVE LOCKS, KEYS AND RELATED EQUIPMENT 
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U.S.G. specializes in difficult moldings involving precision 
tolerances, intricate shapes, delicate wall sections, inserts, molding 
around metallic structures, etc. 

They are equipped with unusual “know how” gained as 
pioneers and leaders in fluorocarbon plastics fabrication, and the 
most modern facilities and techniques for cold molding and 
sintering of TEFLON*, and the injection molding of KEL-Ft (as 
well as nylon, polyethylene, polystyrene and other plastics) in 
large and small production quantities. 

Send us your difficult fluorocarbon molding problems for 
quotations. They may not be difficult at all for us. Turning 
them out in our regular stride can mean improved quality at 
considerable savings in cost. 

And call upon us, too, for your requirements of fluorocarbon 
plastic and nylon sheets, discs, tape, rods, tubing, bars, cylinders, 
etc. from the world's largest and most complete stocks 

Write for literature and quotations. 


United States Gasket Company 
Camden 1, New Jersey 


c 
n i te *du Pont Trademark 
tMinn. Mining & Mfg. Trademark 


OF THE GARLOCK PACKING COMPANY 


New Parts and Materials continued 


output of U to 60 v dc, continuously 
variable, 3 amp max. Regulation for 
60.v/3 amp-load is 20 mv change, no 
load to full load. For line voltage change 
of 105 to 125 v ac at 60.v 3-amp output, 
regulation is 20 mv change in output 
voltage. Ripple and internal noise are 
below 1.5 mv rms in both models. No 
derating of output current or of regulation 
ind ripple specifications is necessary from 
| to 60 v dc. Dressen-Barnes Corp., 250 
N. Vinedo Ave., Pasadena, Calif. 


Circle 42, inside back cover 


Miniature potentiometers . . 

will dissipate 2 w at 140 I [he wirc 
wound units are available for immediate 
delivery in nine resistance values between 
100 and 25,000 ohm. Metal-case size is 
lin. dia x 5/16 in. long. Mechanical 
rotation is 330° nominal. Ace Electronics 
Associates, Inc., 99 Dover St., Somerville, 
Mass. 


Circle 43, inside back cover 


Self-sticking tape . 


of dull black paper is lightly creped and 


ipable of making long or short curves, 
square ormers Strong transparent ad 
hesive holds fast on curves and radii 
Furnished in standard 360-in. rolls in 
widths of 1/32 
Guaranteed accurate to 0.002 in 
American Chart Service, Inc., 101-103 
Dover St., Somerville, Mass. 


Circle 44, inside back cover 


(«^ X 


in., 1/16 in. and 1 in 


Portable drafting unit . . . 

is attached to a drawing board that fits 
into a briefcase. It replaces the T-square, 
ruler, protractor and triangles. It is all 
iluminum, anodized jet black with white 


(Continued on page 153) 
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New Parts and Materials continued 


filled numbers and letters. When detached 
from the drawing board, it can be folded 
to pocket size. With 10 x 13-in. drawing 
board, the unit sells for $5.95; with 11 x 
17-in. board, $6.50; with 20 x 26-in 
board, $18.95. David Miller & Assoc., Box 
572, Beverly Hills, Calif. 


Circle 45, inside back cover 


get pumping efficier 


Modular vertical file . . . 


holds 700 plans in sizes to 24 x 36 in 
It stands 48 in. from floor and has outside 
dimensions of 24 x 24 in. Seven retainers 
in 18 and 24-in. lengths hold 100 prints 
each. Triple-thumbscrew-clamp design 
pressures prints into filing position with 
out crimping. This design eliminates 
punching holes iu prints. Each set of plans 
in print retainer glides in and out of 
channel track. Price, with 24-in. plan 
holders, is $54.40 f.o.b. Chicago. Momar 
Industries, 4323 W. 32nd St., Chicago 23. 


Circle 46, inside back cover 


222 


ap.cennr- 35056 As 


` aooo 


Electronic breadboarding . 
moves ahead with a new electronic tool 
that provides built-in multimeter, regu 
lated power supplies, expendable plugs for 


component leads, eight potentiometers, 
and built-in resistance and capacitance 


(Continued on page 154) | 9647 
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Here is a line of efficient, de- 
pendable centrifugal pumps 
that can add to the overall 
performance of the equip 
ment you manufacture 
Ingersoll-Rand Motorpumps 
— available in the widest 
range of types and sizes 
are made to stand up under 
the most severe service; will 
provide the best in low-cost, 
low-maintenance operation 


Send for your copy of litera- 
ture that contains complete 
performance and installa- 
tion data. 


by 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y 





If you've been thinking of 


investmen 
castings 


think of 
them also 


like this 


@ The investment casting process is, of course, especially suited for 
complicated parts like this impeller. We pour hundreds of these 
"assemblies", which could not be produced by any other means. It 
isn't surprising, therefore, if a designer thinks only in terms of such 
impossible-to-machine parts. 

Actually, Precision Metalsmiths cast hundreds of parts that seem 
quite simple in shape. But when you get to figüring the cost of 
blanking, forming, machining and finishing that is eliminated in 
the two castings pictured here, you understand. That knitting 
needle, for example, needs only to be polished before it's ready 


for work. 


Why not look over some of your drawings and let us check your 


costs? The book, "Pour Yourself an Assembly'', describes many of: 


these parts. For a copy, write Precision Metalsmiths, Inc., 1079 East 


200th Street, Cleveland 17, Ohio. 


pour yourself an assembly with 


CISION. METALSMITHS » 


INVESTMENT CASTINGS 


New Parts and Materials continued 


lector boxes. ‘The portable package fo: 
ubminiature, miniature and  semi-con 
ductor circuitry contains a grid of tiny 
jacks arranged in tie-point form, voltage 
busses, ground busses, coupling junctions, 
ind input and output terminals. Vacuum 
transistors and other semi-conductors 
plugged into board. Other com 
ire plugged in by expendable 
Packaged in a portable case. Unit 
x 15 x 34 in. open. Cover has 
torage compartment, schematic holder 
Overall weight, 15 lb. Stanley Aviation 
Corp., 2501 Dallas St., Denver 8. 


Circle 47, inside back cover 


Measures speed... 
of motors, rotating machinery, conveyor 
ind other equipment. A highly linear 
meter generator converts motion of 
ing parts and moving surfaces into 
voltage proportional to the speed of 
n. Also serves as a voltmeter and 
hmmeter. ‘The versatile instrument, in a 
ggage-tyj S is priced at $187 
Servo-Tek Products Co., 1086 Goffle Rd., 

Hawthorne, N. J. 


X is 


Circle 48, inside back cover 


Perforated tape reader . 
iandles paper tape strips or reels. It can 
peeds to 750 characters per 
than. 5 millisec. start. or 
p-tim At 300 characters per sec, it 
tops in the space following the stop chat 
icters; at 750-characters-per-sec operation, 
1 two-character stop-space is recom 
nended. Standard 5, 6, 7, or 8-level tapes 
ire handled and or lin.-wide tape 
used interchangeably. Remote con 
forward, reverse stop and speed 
md bi-directional operation of 
strips are provided. Unit is cor 
istant. Strip feed unit is available 
ind handles strips having only 
ider Reader is said to require 
25% less space than other tape handlers 
Digitronics Corp., Albertson Ave., Albert- 

son, N. Y. 


Circle 49, inside back cover 
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Moving 2 million lbs. of freight daily on 


PATENTED 
LEAK-PROOF 
NEOPRENE 
RETAINER MOLDED 
AND VULCANIZED 
ON UPPER 
BEARING SWIVEL 
RACEWAY. 


THRUST BEARING 

GREASE RETAINER 
TIGHTLY FITTED AROUND 
FORMED, HARDENED 
RACEWAY. CAN BE 

EASILY REMOVED FOR 
CLEANING OR INSPECTION. 


NEOPRENE RING 
PERMANENTLY ATTACHED TO 
METAL WASHER AND PRESS 
FITTED INTO HUB. 


For every mobile unit there is a correct Faultless 
Caster type and size. More than 10,000 different 
casters are yours to choose from when writing 
specifications for a specific product. Your Faultless 
Caster Representative is happy to help you choose 
the right Faultless Caster for your needs or simply 
tell us what you are engineering and we will 
gladly send you catalog material on those casters 
considered most suitable for your use. No 
obligation, of course. 


Send for FREE Illustrated Literature 


The Facts story of the Pacific Inter- 
mountain Express installation describes 
in detail how one Faultless Caster user 
solved a complex Materials Handling 
pee. Write for your copy—it may 

elp nm do the same—regardless of 
your kind or size of business. 

Detailed specifications covering the 
full range of Faultless Series 900GS 
Caster types and sizes are yours for 
the asking. 
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NZELTING 


The new West Coast terminal of Pacific Inter- 
mountain Express, Los Angeles, the largest of 
its kind, uses a 1400 foot long Towveyor sys- 
tem to help provide unmatched service for its 
customers. This system which is one of the 
nation's longest was developed to reduce ma- 
terials bandling costs, one of the major expenses 
in the transportation industry. Over 1200 
Faultless equipped carts operate with a con- 
tinuous under-floor drag line to move over 
2 million pounds of freigbt daily. The carts 
are used for loading and unloading 
local and line haul trailers, 144 of 
which can be thus handled at one 
time. Faultless Series 900GS Grease 
Sealed Double Ball Bearing Swivel 
Plate Casters are used in this huge 

system. 


900 GS 


GREASE SEALED CASTER 

gives positive protection to Swivel and 

Wheel Bearings wherever Dirt, Steam 

Chemicals or Water are encountered 

Faultless Series 900GS medium duty, double 

ball bearing swivel plate casters are ideally 

suited to continuous operation. All bearings are 

sealed against dust, grime and water to protect the 

lubricated balls and raceways and to cut the cost of 
frequent re-lubrication. Series 900GS Casters are available 
with Semi-Steel, Rockite and Plaskite (hard tread) Wheels and 
Rubber Tired, Vulcanized and Ruberex (cushion tread) Wheels 
in 5", 6" and 8" diameters and with load capacities ranging 


from 240 to 650 Ibs. per caster. 
a 
Series 9700GS Rigid Plate Caster 


Available with wheel types and sizes, load 
capacities and overall heights to match com- 
panion Series 900GS Swivel Plate Caster. 


Faultless CASTER CORPORATION 


Evansville 7, Indiana 
Please send () copy of P.I.F. Facts, 1) 900GS Caster Cat 


Name 
Firm 


Address 





Cold Heading 
Cuts Costs 


Fasteners and Small Parts 
Show Big Savings 


One of the most important cost 
cutting developments in recent years 
is the increasing use of cold headed 
fasteners and small parts throughout 
industry. Parts produced by this 
process show marked savings when 
compared to the same production on 
screw machines. The most obvious 
advantage is in the economical wire 
stock used in cold heading. The mors 
expensive bar stock used in the screw 
machine method results in consider- 
able waste, whereas the waste is al- 
most negligible in cold heading 

Another important consideration 
is the greater strength structure of 
parts made by the cold heading 
method. The blow of the heading tool 
causes the grain structure of the 
metal to flow in lines of greater 
strength whereas the strong outer 
surface of the screw machine product 
has been reduced to scrap 

The possibilities of cold heading 
are almost unlimited when used in 
conjunction with secondary opera- 
tions. The tremendous savings in 
operation and material costs make it 
a must consideration when designing 

mall parts either as fasteners or as 
integral units for manufactured 
parts. It has been a long time policy 
of John Hassall, Inc. to support their 
cold heading equipment with the 
latest methods of secondary manu- 
facture. Machines for roll threading, 
slotting, drilling, tapping and many 
other operations are available for 
your profit 

Given complete specifications, in- 
cluding a drawing and an idea of the 
application, we can quickly tell you 
whether or not it will be advanta- 
geous to have your fastener or part 
JOB-DESIGNED by HASSALL 
The remaining important aspect of 
our service to you is the ability to 
get into production quickly and 
make prompt shipment 

Write for a copy of our new book 
let, “What the Designer Should 
Know about Cold Heading.” 


John Hassall, Inc. 


P. O. Box 2233 
Westbury, Long Island, N. Y. 
Manufacturers Since 1850 


CATALOGS 


and BULLETINS 


To obtain copies of literature described below, circle corresponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 164. 


HYDRAULIC POWER PUMPS-.Bull 


tin E-223 6 pp Dx ribes two-speed port 


r for hydraulic tools. With cut 


ible pow 


Greenle 


Circle 50, inside back cover 


ROLLED TITANIUM STRIP Data 


sheet 1 2 Covers physical and 


hemical ; of titanium rolled 


to thickn 
tolerances as clo ] 
an Silver Co., In 
Flushing 54, N. Y 


Circle 51, inside back cover 


ALUMINUM AND TITANIUM 
WROUGHT MILL PRODUCTS—B 


hure, 12 p Gives rang t shapi S 
n 


and alloys. Contains illustrations and ta 


bles. Harvey Aluminum, 19200 S. West 
Ave., Torrance, Calif 


Circle 52, inside back cover 


V-BELT DRIVE—Manual A661, 108 pp 


Information on selection and operation of 


drives. Descriptive materia] made clear 
with product and installation photographs 
Engineering drawings and exploded views 
illustrate technical sections, which include 
tables for selection, capacities, belt speed 

diameters, and 


Di dg 


enter distances, sheave 
other data 
Mfg ( orp 


Indexed for reference 
Mishawaka, Ind 


Circle 53, inside back cover 


PLASTIC FOAM AND SPONGI 
BER—Brochure 2 pp 


vith performan 


RUB- 
Application data 
characteristics to help 

between 


$ ribi 5 com 
manutacturing 


Lafayette, 


Circle 54, inside back cover 


VOLTAGE-REGULATED 
SUPPLY 250 


tubeless lab type power 


POWER 
Bulletin 250, 2 pp 
supp!) 
tinuous duty rating of 0-150 v d 
Included electrical Specs, dimensions and 

ights Opad Electric Co., 69 Murra 
St., New York 7 


Circle 55, inside back cover 


SMALL LAMP SOCKETS 


pp. Technical d 


` 1 
Catal 
nption and 


i i 
illustrations of various di 


Product Engineering 


Lamps for these sockets also shown. Dia 


rams and measurements of mounting 


brackets are also included. Leecraft Mfg 
Co., Inc., 58-60 Greene St., New York 12 
Circle 56, inside back cover 


STEEL TUBING—Catalog 


Describes seamless and resistance-welded 


Cs-55, 3 pp 
Fabricating and forging to 


steel tubing 


ustomer specifications is also described 


material specs and dimensional data 
Seamless ‘Tube Div., 

1 Co., Shelbv, Ohio 
Circle 57, inside back cover 


( opperwe Id 


COLD-HEADED FASTENERS—Catalog 
Handbook on design and use 
d-headed specialties 


I ind other fast 


parts. Includes cost and 


LU¢ l6 pp 


ind small 
design advantages, manufacturing possibili 


ties, and data on metals and finishes. John 
Hassall, Inc., Westbury, L. I, N. Y 
Circle 58, inside back cover 


STRAINERS, RING SPACERS, 
BLINDS—Catalog A-7, 8 pp 
mensional drawings, and tables on perma 


nent line 


Fr 


Specs, di 


trainers, wire-basket temporary 
p rforated-basket 


trainers, perforated-conical 


ner temporary 


temporary 
trainer flat perforated strainers, single 
blinds, ring spacers, ring-joint spectacle 
blinds, spectacle blinds, and pivot flanges. 
Mack Iron Works Co., Warren and Water 
»t Sandusky, Ohio 


Circle 59, inside back cover 


SILICONE RUBBER SHEETS — Data 
Sheet, 2 pp. Properties of 50, 60 and 70- 
durometer silicone-rubber sheets and 
fabric-reinforced — silicone-rubber _ sheets, 
from stock, for 55-F to 500-F applica 
ons. Connecticut Hard Rubber Co., 407 
East St., New Haven 9 


Circle 60, inside back cover 


METAL-CLAD LAMINATED 
lICS—Folder, 6 pp 


videly used grades for 


PLAS- 
Describes six most 
printed-circuitry 
Illustrated and has detailed tables of 

md dimensions Synthane 
Oaks, Penna 


Circle 61, inside back cover 


ELECTRIC IMPULSE COUNTERS 
Bulletins E-13, E-28; 


ti 


Answers 


+ pp each 


m 1 putting counters into elec 


(Continued on page 160) 
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help solve the puzzle of product design... 


WITH BOXBOARD BY GAIR! 


This versatile material fabricates into almost any shape and lends itself to many new 
uses. In addition to making superior folding cartons and set-up boxes, Gair Boxboard 
excels as book covers, game boards, shoe innersoles, shelving, coat hangers, templates, 
chair seats, luggage boards, partitions, furniture and TV backs, and in dozens of 
other industrial and re-sale fabrications. 

If you are designing a new product or improving an old one, Gair Technical Service 
will show you why it pays to create products and components with boxboard by Gair. 
Consistent high-quality in a great variety of grades, colors, coatings, laminations and 
treatments . . . fast delivery when and where you need it. Call your Gair representative 


or write Gair, today. 
uf 


GAI 
SPRINGBOARD TO MORE SALES. 


AQ 
BOXBOARD AND FOLDING CARTON DIVISION OF CONTINENTAL E can COMPANY 
530 FIFTH AVENUE, NEW YORK 36, N. Y. 
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UNITED-FIN TUBE 


Temper . . . tuned to the task 
Surface. . . clean as P ask 


The right temper every inch of the way 
. a surface just as clean as you require 
. two United-Fin Tube features that 

boost your profit by speeding up produc- 

tion, cutting costly waste. 

As with every product from United’s 

precision tube mill, you can count on 

United-Fin Tube... an integral fin-tube 
. to do a better job more often, more 

economically. 

In straight lengths cut to your specifica- 

tions, United-Fin Tube is available for 

fast shipment. 

For complete Q 

information and samples, 

write, wire, or phone. 


End treatments to Coil on coil or accordion bends are 


customer's specifications easy, trouble free, with perfectly 
within standards. I tempered United-Fin Tube. 


hA UNITED WIRE 


PROVIDENCE 7, RHODE ISLAND 


COPPER BRASS AND ALUMINUM WIRE AND 
TUBE BRAZING ALLOYS, PHOSON, SIL-BONO 
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WHY WA 


Hydrauiic Power consumption is measured by the amount of oil 
pumped and the pressure needs of the circuit. Seldom do you need 
maximum output from the pump and top pressure throughout 

an operating cycle. 


HORSEPOWER? 


RACINE “Variable Volume” Pumps save horsepower because they 
pump only the volume of oil needed to operate the circuit. 


By-passing of oil, heating, the cost of relief valves, excessive reservoir 
Capacity, extra piping, all add to first cost and operating expense. 


RACINE “Variable Volume” Pumps reduce these costs by 
simplifying your circuits. The Racine Model K Vane Type Variable 
Volume Pump shown above has a capacity of 70 gpm, with 
maximum pressure of 1000 psi at 1200 rpm. Other models in a full 
range of sizes from 5 to 70 gpm. 


Why waste horsepower? Write today for complete information. 


RACINE HYDRAULICS & MACHINERY, 


MODEL K 


Vane Type 

Variable Volume 
Pump 

Pressures to 1000 psi 
Up to 1200 rpm 


OTHER RACINE 
HYDRAULIC PRODUCTS 


FLUID MOTOR 


Vane Type 
50 to 3500 rpm 
Pressures to 1500 psi 


PRESSURE BOOSTER 


Pressures to 5000 psi 
Ratios to 7:1 


4-WAY VALVES 


Twin Solenoid 
Pilot Operated 


RESERVOIRS 


With Control Panel 
Designed to your space 
and circuit requirements 


INC. 


2072 Albert Street 
RACINE, WISCONSIN, U.S.A. 
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UNIVERSAL 
JOINT 
ASSEMBLY 


The Apex Universal Joint Assembly 
that drives the pump unit in a Mateer 
Filler must stand up under the most diffi- 
cult conditions high-speed, precision 
operation . . . continuous, split-second 
starting and stopping 

Here's what the user thinks of Apex 
Universal Joint Assemblies: " , . . the 
success of Mateer Fillers depends upon 
the universal joints . . . we have been 


MATEER 
ELECTRIC FILLERS 


+ 


using Apex for almost 10 years and are 
completely satisfied”. 

Whatever you require of a universal 
joint, you'll find it in Apex Industrial 
Universal Joints and Assemblies. The 
complete line, including the exclusive 
Apex covered universal joints and assem- 
blies, is described in our Catalog 28. 
Write, on your company letterhead 
please, for your copy. 








Catalogs and Bulletins continued 


tronic devices. Gives wiring diagrams and 
descriptions of several setups Landis & 
Gyr, Inc., 45 W. 45th St., New York 36 


Circle 62, inside back cover 


REUSABLE FITTING FOR TEFLON 
HOSE-Catalog Supplement, 4 pp. Gives 
design specs in table. Assembly procedure 
is illustrated, fitting and applications de 
scribed. Tite-flex, Inc., Hendee St., Spring 
field 4, Mass 


Circle 63, inside back cover 


SMALL CLUTCHES, BRAKES-Bro 
chure CB-160, 4 pp. Five styles shown 
Special diaphragm is described, illustrated 
in cutaway drawing. Technical, dimen 
sional and selection-data are tabulated 
Simplatrol Products Corp., 24 Salisbury 
St., Worcester, Mass 


Circle 64, inside back cover 


STAINLESS STEEL FASTENERS— 
Stock list, 8 pp. 37 standard fasteners 
illustrated. Data on sizes, threads, head 
and point styles and grades of stainless 
steel are included. Allmetal Screw Prod 
ucts Co., Inc., 821 Stewart Ave., Garden 
Quy. L LN.T 


Circle 65, inside back cover 


INDUSTRIAL O-RINGS- Bulletin OR- 
57, 8 pp. Lists standard O-rings, com- 
pounds formulated for industry, hardness 
ratings, compatibility and temperature 
ranges. Cross-section drawings show typi 
cal applications. Has section on design and 
adaptation of standard O-rings for non- 
standard internal and external applications. 
Chicago Rawhide Mfg. Co., 1301 Elston 
Ave., Chicago 22. 


Circle 66, inside back cover 


ROD-AND-TUBE THERMOSTAT- Bul 
letin RT-818, 4 pp. Describes design and 
operation of unit for commercial appli- 
ances. With cutaway and dimensional 
drawings. Robertshaw Thermostat Div., 
Robertshaw-Fulton Controls, Co., Young- 
wood, Penna. 


Circle 67, inside back cover 


HYDRAULIC PISTON RINGS — Bro- 
chure, 4 pp. Design and application data 
is supplemented with specification and 
dimensional material. Grover Piston Ring 


Co., Inc., 120 N. Broadway, Milwaukee 2. 


Circle 68, inside back cover 


TEFLON HOSE ASSEMBLY Catalog 
supplement, 4 pp. Design specs, fitting- 
assembly data, hose data and cross-section 
drawing of the assembly are included. 
Titeflex, Inc., Hendee St., Springfield 4, 
Mass 


Circle 69, inside back cover 


CONTROLS-Folder. Brief information 


on line of relays, thermostats, rotary and 


(Continued on page 164) 
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These 1000 Ib. worm shafts were 
machined by the De Laval Steam 
Turbine Co. from open-die forgings 
supplied by Standard Steel 
Works. They are made of a 
special 4340 alloy which exceeds 
SAE standards and meets De Laval's 
more exacting specifications 


"It used to take us 12 weeks to get 
the required forgings for these worm 


shafts. We now get them in 6 weeks 
— from Standard Steel Works" 


We accommodate De Laval's Mr. Schwarz in two ways so as to 
give him the service he wants: (1) We keep ingots and billets of the 
special high quality steel De Laval demands on order point—we 
can meet even the largest requirements on short notice; (2) each 
forging is tested and inspected—the product of complete and pre- 
cise quality control. Mr. Schwarz knows he can expect not only 
service, but also quality when he orders forgings and castings 
from us. 


Mr. Schwarz is just one of many industrial executives who have been 
impressed with the extra service we enjoy rendering. Not a month 
goes by that De Laval doesn't come to us with some special request eer to talk wilh the mon who ere edvaliy meling 
which we can meet, and cheerfully. And hardly a day goes by that castings and forgings for us. In my opinion it's the 
one of our many customers doesn't put our boast of personalized personal interest which the men at S urd take 
* . stome der that lie e con 

service to the test. Why don't you let us handle your next forging = © culemers ore 

= m J E 7 sistently excellent service they re sa T 
or casting requirement. You'll appreciate our service as well as Sduwarnt. Düeder of Pondbedbne 
our know-how. Write Dept. 4M. Turbine Co., Trenton, N.J 


"Is not unusual for me to be invited out on the 


a 
Standard Steel Works Division jJ» 
BALDWIN: LIMA: HAMILTON o BLH c) 


BURNHAM, PENNSYLVANIA Rings * Shafts * Car wheels * Gear blanks * Flanges * Spe shapes 4 M 


Product Engineering — December 9, 1957 161 





you can eliminate many of 
the design and maintenance 
problems of these 


with latest lighter weight 
shaft mounted gearmotors 
like this 


new shaft mounted Electra-Gearmotors 


put the power closer to point of use 


... and simplify your design 


In a very basic way, these exceptionally light weight right-angle 
gearmotors may solve many mounting problems. They permit you 
to place the power source closer to the point of use. They thus 
definitely eliminate many of the complex and cumbersome 
mountings and power transmission systems often necessary with 
motors of ordinary mount. The results are simplicity, efficiency, 
safety. Machines are more compact. Maintenance requirements are 
lowered. The motors are available in !4 through 5 H.P. 

in any speed you require. 


As a pioneer in the development of shaft mounted gearmotors 
and mounting techniques, Electra Motors, Inc. is exceptionally 
well qualified to help simplify your problem. 


FOR CATALOG 56 containing engineering data, 
call your nearest Electra Motors man or circle 
162 on reader service card. Need specially 
designed motors? Write Applications 
Engineering Division for immediate service on 


ELECTRA MOTORS, INC. 


1110 No. Lemon St., Anaheim, Calif, « Wl in y fluminum 


Z i "€ 
Phone KEystone 5-6061 Tem in (Lualig 
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Ultra-Strength Steels Boost 
Tensile Strengths to 300,000 ps1. 


Ten years ago, engineers considered 
180,000-psi tensile strength in steels the 
maximum they could use safely. 

Today, alloy with minimum 
strengths of 220,000 to 300,000 psi are 
being used commercially. These ultra- 
strength steels have the ductility and 
toughness needed for structural appli- 
cations. At tensile strengths 
220,000 psi, they show more strength 
per pound of product than high-strength 
aluminum alloys. And at 260,000 psi, 
they are approximately 15% lighter 
than aluminum alloy products of the 
same strength. 

Molybdenum is 
in almost 

How 


steels 


above 


an essential element 
all of these steels. 


are the higher strengths and 


Bulletin Shows 
How to Get Heat Resistance 


in Cast Iron 


In cast iron, heat resistance can mean 
different things: resistance to growth, 
to heat checking, to scaling, or to de- 
formation under load at high tempera- 
tures. 

“Why Moly Iron? +5” contains a 
chart showing the specific kinds of heat 
resistance needed by parts such as brake 
drums, melting pots, piston rings and 
so on. This chart also lists the best type 
of iron to and the proper alloy 
additions. A number of detailed case 
histories document this useful bulletin. 

For a free copy of “Why Moly Iron? 


) 


' circle #2. 


use 


T9 


New Coatings May Solve 
Moly's Oxidation Problem 


The most important obstacle to using 
molybdenum at high temperatures is 
being overcome. Oxidation is the prob- 
lem; at temperatures over 1000F, mo- 
lybdenum oxidizes rapidly. 

Newly developed coatings offer molyb- 
denum the needed protection. Three 
types are promising: 

1. Electro-deposited chromium and 
nickel layers which protect molybdenum 
to 2000F. 


2. Sprayed coatings of aluminum-chro 


mium-silicon alloys, and nickel-boron 
alloys, which have proved effective at 
2000-2400F. 


3. Ceramic and molybdenum disilicide 
coatings which hold promise of protect 
ing molybdenum from oxidation at even 
higher temperatures. 

Digested trom “Protecting Molybde 
num at High Temperatures” by Julius 
Harwood, Materials & Methods. For 
reprint of entire article, circle #3. 
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strength/weight ratios of these steels 
being used? Until recently, they've 
been utilized almost exclusively in air 
craft components, such as landing gear. 
Now, however, they’re being considered 
wherever weight and space savings com 
pensate for higher fabrication costs... 
as, for example, in equipment that must 
be moved (portable tools) ; gears, pul 
leys, liners; heavy machinery 
operating at high machinery 
where inertia is a design factor; 
materials-handling equipment, such as 
cranes; and transportation equipment. 

Like to 
strength steels and their properties, and 
the names of r 


Tree booklet, 


belts, 


stresses: 


j i 
KHOM more about u 


manufacturers 


Í the co 


] - 
Circle 1 0n 


Booklet Deals with 


Molybdenum Joining 
l'echniques 

Recent progress in ng molybde- 
num, and suitable means for protecting 
it from oxidation, are opening up new 
uses for molybdenum and its alloys in 
structural components for high-tempe- 
rature service, 

"A New Look at Joining Molybde- 
num" by R. R. Freeman and J. Z. 
Briggs, both of Climax, analyzes the 
factors involved in joining moly and 
discusses the methods available. 


Fo 


n 
Join 


the free booklet, circle = 


f» 


List of Moly Literature 
Now Available 


Copies of more than 30 recent 
of technical literature on molybdenum 
are available from Climax Molybdenum 
Company. For a free list of these, 
( luding title 8, 

: dn 


380 word summaries, "ust circle +5. 


pleces 


tn- 


authors, sources and T 


Steels for Power-Plant, 
Refinery Equipment 
at 900-1100F 


Designers of power-plant and refi 
nery equipment who need to select steels 
for applications at 900 to 1100F will 
be interested in a copy of “Chromium 
Molybdenum and Chromium-Molybde- 
num Vanadium Steels for power-plant 
and refinery service up to 1100F." 

This .paper, presented at the ASME 
annual meeting by George V. Smith, 
Bard Professor, Cornell University, 
appraises literature on the subject and 
draws some new, objective conclusions. 


For a free reprint, circle #6. 


New Climax Alloy Proves 
Unusually Wear Resistant 


These 321 
proved highly resistant to wear in our ball mill 


liner castings, made of Climax 


discharge launders. Severe wear normally 
occurs in this operation as a result of erosion 
from the coarse pulp flowing out of the ball 


mill discharge 


If you need a hig 
material, you may be 
new Climax 321 All 
martensitic type of w 
ing nickel, chrom 
in proportions 
both metallurgically 

We've been using 
own mining operations \ 
results. t 
liners and grinding 
excellent wear-r: 


that 

economical 
lloy in 

th exceptional 


Comparative 1] 


sisting properti 
Because this alloy 
service 
not yet available 
tory studies and 
prove suitable for 
ibrasion 
tensitic 


relatively 


resuits t 


er appl 
Howe 
lata indicate it 
the general 
resistant castings 
white iron type 

sand and 


pug mill 


in o 


ver 
ver, 


shoes, dredge 
parts, 
etc. 

Climax 32 sIted in a cupola 
or electric furnace and cast in either 
sand or permanent (chill) molds. It has 
a normal hardness range of 55 to 62 
Rockwell “C”. 

Composition: Carbon 1.30 
Silicon 0.30-0.60; Manganese 0.50- 
0.80; Nickel 2.75-3.25; Chromium 1.75- 
2.25; Molybdenum 0.70-1.10; Sulphur 
0.15 max.; Phosphorus 0.30 max. Fo 


data sheet, circle #7. 
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Knives, 


can be n 
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Climax Molybdenum Company, Dept. 61 
500 Fifth Avenue, New York 36, N. Y 
l'd 
1 2 3 4 5 6 


like more information on 


Name 
Company 
Address 


City 





Design engineers, production specialists Catalogs and Bulletins continued 


and men with materials know-how are and 
switches, motor controls, and snap-ins. 
Hart Mfg. Co., 110 Bartholomew Ave., 


Stalwart is also playing an important role. Hartford 1, Conn 
Circle 70, inside back cover 


will be the heroes of our continued peace. 


Silicone rubber parts ... molded, extruded 


or die-cut to exacting specifications... are SOLENOID VALVES AND ELECTRO- 


è MAGNE , CON IL X > 
solving untold problems where heat and IMGNESNS CUNTRUL-Brochure, 4 


another 
jp. Condensed catalog of entire line. 


ia l 
hi n cold are encountered. Silicone parts, ca- Completely illustrated. Automatic Switch 
G Co., Florham Park, N. J 


Circle 71, inside back cover 


temperature problem solved! 


END-FACE SEALS-Bulletin EF-100, 6 
pp. Space envelope data including size 
range table for both long and short series, 
pable of withstanding temperatures from and size-range table for standard mating 


as low as 160 F. to more than 500 F. are rings. With typical seal iliustrations for 
internal and external applied pressures 


Chicago Rawhide Mfg. Co., 1301 Elston 
Ave ò Chic igo 22 


Circle 72, inside back cover 


making drawing board dreams a reality. 


If you have a temperature-rubber problem 
. call on The Stalwart Rubber Com- 
pany, 166 Northfield Road, Bedford, Ohio. SOUND-COLOR FILMS-Booklet, 34 


pp. Describes 14 films on aspects of min- 
Send prints or ask for catalog. Remember 


$ 


lmaking and manufacture of fin 
... your problems may be solved with... hed steel products. With complete in 
ns for obtaining the films. Colorado 


Iron Corp., Box 1920, Denver 2. 


STALWART I Circle 73, inside back cover 


WOVEN WIRE-Catalog 130, 36 pp 


Specs and descriptions of woven-wire prod 


ucts and allied items. Back-cover pocket 
holds handbook. F. P. Smith Wire & Iron 
Works, 2340 Clybourn Ave., Chicago 14. 


Circle 74, inside back cover 


RUBBER PARTS INSTRUMENT AND CONTROL 
SWITCHES—Bulletin 14B8112A, 8 pp 
Operating data, descriptions of compo 
nents, and dimensions of switches. Con- 
struction features are described. Allis- 
Chalmers Mfg. Co., Milwaukee 1. 


Circle 75, inside back cover 


DESIGN, DEVELOPMENT, MANU- 
FACTURING FACILITIES—Brochure, 8 
pp. Pictorial review and description of 
facilities that produce electro-mechanical 
and electronic equipment and systems 
Western Design & Mfg. Corp., Santa 
Barbara Airport, Goleta, Calif. 

Circle 76, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature asked that requests for copies be 


made on company letterheads. 


DIALS, PANELS, NAMEPLATES 

Folder 10.30, 6 pp. Data for specification 
of these items. Section on dials gives 
marking techniques available. Finishes, 
oatings, and luminous materials are cov- 


ered. U. S. Radium Corp., Morristown, 
N. J 
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STANDS OUT 


@ These machines are encased 


in Sharonart*—the popular 


rolled-in surface pattern steel. 


+ 


Sharonart* is one of many steels 


developed by Sharon engineers 
during the past half century 

to help the Business Machine 
Industry make products look 


better, work more efficiently and 


last longer. 
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*To change the style — change the steel 
to Sharonart* Literature and sample kits 


upon request. Sharonart* is a trademark of 


the Sharon Steel Corporation 
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For 56 Years 


SHARONSTEEL a Quality Name 


in Steel 


SHARON STEEL CORPORATION, SHARON, PENNA. 


CHICAGO, CINCINNATI, CLEVELAND, DAYTON, DETROIT, GRAND RAPIDS, INDIANAPOLIS, LOS AN 


f 
LOS ANGELES, 











When to specify 


VULCAN ELECTRIC 
STRIP HEATERS 


. When application is for: Contact 
heating of dies, platens, molds, or 
any items with flat surfaces to which 
elements may be clamped. Also air 
heating source for ovens, air ducts, 
dryers. 

. When specifications call for: 
Seamless one-piece sheath; rugged 
non-oxidizing terminal posts; steel 
sheath for sheath temperatures to 
7 50*F; Chromalloy sheath for sheath 
temperatures to 1200^F; 8" to 
42V5" lengths (or longer); 150 to 
1500 watts (or higher). 

. When you have “hot” problems: 
Vulcan Engineers are ready to supply 
special heating units — engineered 
to your needs. 


VULCAN ELECTRIC 
BAND HEATERS 


O 


Constructed basically like the strip 
heaters, Vulcan Electric Band Heaters 
are designed for clamping around 
tanks, pipes, injection heads, etc. 
Standard width is 12”; inside diame- 
ters from 6” to 15” (special smaller or 
larger sizes available). Semi or full 
circular bands. Equipped with mount- 
ing tabs or clamping bands. 


Write for free catalog. 


ELECTRIC COMPANY 
DANVERS 18, MASS. 


Cartridge « Strip « Tubular « Immersion Electric 
Heaters . Soldering and Branding Irons 
Solder and Glue Pots 





Obituary for Two Craftsmen 


I'wo engineer-designer-shopmen have 
kept the New 
craftsmanship alive. Now 


gone: David Mann within the past 


several months, W. H. Nichols a vear 
or two ago l l 


g [hese men had real 
Yankec 


ingenuity, and they didn’t 
worship the almighty dollar more than 


they did a good job. Obviously, both 


were eccentrics, but their eccentricity 


England tradition of 
both are 


worked for other people 

W. H. Nichols was known as “Ac 
curate Bill” because of his penchant 
for accuracy, dating back to his ap 


prentice days at Brown & Sharpe. He 
made a hand milling machine in Wal 
tham, Mass. But, more than that, he 


made a gear pump for synthetic-fiber 
spinning 
only $10 


two side plates, and a pair of toothed 


It was cheap—at one time 
It was simple, only a body, 
rotors, so, he said, “anv cracker or hill 
billy mechanic can keep it going.” But 
the parts for that pump were accurate 
to ten-millionths of an inch—-made 
that wav on simple machine tool 
sealing and interchangeabilitv were 
not problems. Bill adapted his design 
to his tools and to the user, and the 
user swore by him 

Dozens of stories occur to me to 
attest to his eccentricity and ingenu 
ity. He made steam locomotives three 
os four feet long in a fully equipped 
machine shop in his cellar, ran them 
unattended out of one window, 
around the plant next door, and back 
into another window. And when he 
was ready to test a locomotive, plant 
gates were closed to clear his tracks 

When a tool builder and Ford 
Motor Co. engineers disagreed as to 
the accuracy of a highly precise con 
tract job, it was Bill they called in. 
He discovered the maker was using 
steel gage blocks, but Ford was using 
chrome-plated ones—and failing to al- 
low the longer time required by the 
latter to stabilize in temperature after 
being wiped together by hand. The 
job was accepted. But it was also Bill 
who once lapped a perfect surface and 
proved it by wiping on a 5-in. optical 
flat—which he thereafter couldn’t get 
off. He'd forgotten some fundamental 
physics. 


Bill it was, too, who solved a prob 


lem for a company making an early 


200,000-rpm motor Just above 40, 
000 rpm, the anti-friction bearings 


burned out. Highest precision bear 


Said Bill 


rotating at 


upwards of 40,000 rpm is really a gyro; 


ings burned out even faster 


Remember that a bods 


it will rotate about its own center of 
gravity no matter who or what tries 
Even the finest. bearing 


will have a littk 


to stop it 
tolerance, hence a 
little eccentricity. Replace those good 
bearings with the cheapest commer 
cial ones—give the shaft some play!” 


It worked 

Bill owned one of the first of the 
big optical jig borers, not because h«c 
needed it in his plant, but because he 
admired what it could do, and because 
it stopped customer engineers cold 
Nothing else in his plant looked ven 
iccurate, and his men were not ob 
viously craftsmen—most of them were 
youngsters. So engineers would doubt 
the accuracy of his finished work. A 
look at the big jig bore: 


iway all doubts 


usualh swept 

Yet there was one man Bill admired 
wholeheartedly as a better designer 
ind craftsman. ‘That man was David 
Mann, of Lincoln, Mass 


once in charge of the shops at Har- 


Dave was 


vard, but was on his own for a dozen 
years Or so. 

I'll never forget how I met David 
Mann 
phone in the office rang and the call 
It con 


len years and more ago, the 


was eventually shifted to mce 
cerned a 4-color cover we'd just pub 
lished in American Machinist, show- 
ing a gray-haired apprentice instructor 
at General Motors “miking” an 8-in. 
shaft in a lathe. Said the voice at the 
other end: “My boys think that is a 
very poor picture. Are you good 
enough to tell me why?” 

I recalled that the mike was rc 
versed—so it couldn’t be read without 
removal from the work—bad practice 
Further, the 


with a sizable chip coming off—a good 


cut had been stopped 


photographic effect but sure to cause 
a gouge in the work surface when the 
cut was restarted. 

“Good!” said the voice ld like 


to talk more about it, but I’m only in 


(Continued on page 169) 
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Call Jack & Heintz —America's leading specialist in 

Customized motors, !& to 5 hp (!4 to 15 hp in submersible models). 
We'll gladly devote as much time as it takes to design a 
motor that can operate in water, oil, gasoline and many other 

fluids. A motor that electrically, mechanically and physically 

will fit your submersible pump design perfectly. 

Customizing electric motors to meet the specific requirements of original 
equipment manufacturers is our business. Because we're organized 
that way, costs are reasonable to get the submersibility, or torque or 
envelope you need. We can stretch a motor tall, 

squat it flat, customize it for ambient temperature rating 

So, go ahead freely! Design your product to do its job. We'll fit 

a motor to it that will make your product perform the way you want 
it to... look as good as it should . . . last as long as you 


say it will... and sell faster because of it. 


eB A cx AU H Ein TZ CUSTOMIZED ELECTRIC MOTORS 


Product Engineering 





If you're the man 
chose product needs 
this Tung-Sol Relay - 
then it’s you I’m 
exploring for 


Tung-Sol produces a line of thermal relays in the 
general operating range characterized by the Type 
609. Snap action contacts and extremely sensitive 
actuating heater elements provide uniform cycling 
Operating principle permits manufacture of time delay 
relays and relays which function on small differential 
of voltage and current. Compact and lightweight, 
Tung-Sol relays are ideal for instruments and elec- 
trical equipment application 


NOMINAL DESIGN CONSIDERATIONS 
Contact capacity 
Contact arrangement 
Operating power 
Time delays 


1 amp 30 volt resistive 
SPST (NC) or SPDT 

As low as “2 watt 

Up to 5 seconds 


Operate on current differential as small as .05 amps 
Operate on voltage differential as small os .3 volts 


NOMINAL CHARACTERISTICS OF 609 


Operating voltage 6.4 volts 
Operating time plus or minus .5 seconds 
Release time plus or minus .5 seconds 
Contact capacity 1 amp at 30 volts 
Contact arrangement 
For additional data write 
Electroswitch Division, Tung-Sol Electric Inc., Newark 4, N. J 
Sales Offices: Atlanta, Ga.; Columbus, Ohio; Culver City, Calif.; Dallas, 


Tex.; Denver, Colo.; Detroit, Mich.; Irvington, N. J Melrose Park, Ill; 
Newark, N. J.; Philadelphia, Pa.; Seattle, Wash. Canada: Montreal, P Q 


(ts) TUNG-SOL THERMAL 


RELAYS 





WAGNER 
CRANE 
SERVICE 
BRAKE 
SYSTEMS 


Wagner manual foot pedal controlled crane bridge 
brakes have been proven by more than 20 years of 
heavy industrial usage. These hydraulic brakes will 
stop your cranes safely, easily, economically... just 
as they do in thousands of applications in the plants 
of satisfied users. 

Let your Wagner Sales Engi- 

neer help you choose the 

proper 6, 8, 10, 14 or 18 inch 

braking system for your crane 

or heavy industrial applica- 

tion. Call him today, or 

write us. 


_ Wagner Electric Corporation 


6406 PLYMOUTH AVENUE, ST. LOUIS 14, MO., U.S.A. 


speed 
assembly 


with INDUSTRIAL 


RETAINING RINGS 


They eliminate expensive machining and tooling —and costly, com- 
plicated fasteners! Precision-made INpustRIAL Retaining Rings 
— internal, external and open-type — are immediately available in 
a wide variety of sizes and finishes. Send for catalog that shows 
them all, including handy, time-saving, stacked open-type E Rings. 
Samples, too. Write today! 


Originators of modern 
retaining ring dispensing 


INDUSTRIAL RETAINING RING COMPANY 


Dept. PE12, 57 Cordier Street @ Irvington 11, New Jersey 
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Tangents continued 


SEALING DOMESTIC 
town to a convention, and...” The APPLIANCES is A REAL 


call was cut off, and nobody could i 
trace it or recall the name of the CHALLENGE, T00! 
speaker. 
Several months later, I described 
the incident to the then tool engineer 
at Fellows Gear Shaper, Springfield, 
Vt. “Shucks, that couldn’t have been 
anybody but David Mann,” he said 
“Anybody up here would figure that 
out!” 
So I called on David Mann—and 
my informant was right. The half 
hour I had intended to spend length 
ened into a day then, and several visits 
to our offices later. Mann was an in 
strument maker without peer. He si neo. TYPE 6A SEAL 
made the first Askino-type theodolites 5w coro for four different 
for tracing rockets in this countrv, he | idi 
made the first glass verniers, he made Emu 
fne graduating engines and precise 
measuring instruments for the Navy 
He also designed many of the fool 
proof gadgets on the Kalart camera 
and did a host of lab jobs for Harvard 
and M.LT. He gloried in the job 
that was hopeless for anyone else— 
like drilling a series of s*-in. holes 
8 in. deep laterally through a brass 
airfoil section, the last several with 
only 0.003 in. of metal on each side 
of the hole. That was for an experi- 
ment at Harvard, and the controller 
called in due course to protest a $70 
bill for drilling seven holes. “Go look Soapy water, detergents, bones, grit 
at the job”, said David Mann, “Then | 
call me up and apologize.” The con i 
troller did—and paid. handle sealing problem. Add that to a very limited space factor, 
Once, when several ultra-precisc 


and lint... all these combine to make appliances a hard-to- 


t i and you've got a real set of conditions on your hands. 
scribing instruments were comple ted 


for the Navy, the inspector insisted he “John Crane” engineers have solved these problems and 
was going to stamp his acceptance and 
number on their bases. "Get out of . : : 
here!" shonted David Mann. "Send commercial and industrial equipment. We know that we can be 
the admiral here to check them—and 
tell him he'll paint the numbers on, i ‘ 
ot he won't get the instruments That’s why . . . as one design engineer to another . . . we 


either!” The admiral came, and the 


thousands of other shaft sealing applications on all types of 
of the same help to you. 


urge you to let us work with you in adapting or developing the 
numbers were painted on so there was 


no risk of damage from shock. ‘Those proper seal for your application. 
instruments could scribe parallel lines Tell us about your requirements or write for our fully illus- 


8 in. long h a diamorn« t i icum 
———— trated Bulletin S-204-3 on **John Crane" Shaft Seals. ee ] 
A 


rotation of the scribing head between 


lines, so accurately that there was no Crane Packing Company, 6445 Oakton Street. 


measurable convergence. “They were E be nr y ee] 
n't perfect," said David Mann Morton Grove, Illinois, (Chicago Suburb). I Canada JA. | 


“Nothing 1 but they’re about as Crane Packing € td., Hamilton, Ont e; 
close to it as I could get.” i 
Some of these instruments were so aii p Eo— E 
pap QD CES [Ew er 
precise that Dave couldn't resist them. e» » » DOF iw EAN, 
So he’d make two, and keep the extra 1 SEALS TEFLON PRODUCT LAPPING MACHINES __ THREAD COMPOUR 


(Continued on page 172) CRANE PACKING COMPANY 


ae | 
x > 
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ACP ENGINEERING 


... part of the ACP team that simplifies planning and 


designing of your chemical process equipment 


Every ACP chemical process system is engi- 
neered, and designed to fit the space limitations 
and production setup found in your plant. In 
order to save you time and money, an ACP 
team of specialists in process equipment engi- 
neering will survey your plant, discuss your 
specific problems, develop preliminary and final 
drawings of the system required, and write com- 
plete specifications for you without charge. This 
simplifies your planning and ordering job, re- 
duces engineering and paperwork in your plant, 


Granodine® for steel 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 17, Pa. 


DETROIT, MICH. ° ST. JOSEPH, MO. + 


Alodine® for aluminum 


NILES, CALIF. * 


speeds installation of the process line. 

When desired, other ACP teams research spe- 
cial problems, develop new and better processes, 
maintain a continuing check of the process 
in your plant, and act as a quality control 
organization. 

Whether your metalworking problems involve 
corrosion, paint bonding, forming, drawing or 
other metalworking operations, call on us. Any 
part or all of the ACP team is available to help 
you solve them. 


Lithoform® for zinc and cadmium surfaces 


CHEMICALS 


WINDSOR, ONT, [PROCESSES 


New Chemical Horizons for Industry and Agriculture 
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Space limits, low tolerances on brake tube 
call for Bundyweld’s greater ductility 


Double loop in this junction tube lets it meet rigid space requirements 
up by differences in the movements of power cylinder and junction b 
held on both the loop and the position of the ends, which are double-flared 


PROBLEM: Produce a junction tube specially designed loop absorbs vi- tive industry. 95 f today’s 


cars 


to fit the restricted space between brations set up by differences in use Bundyweld, in an average of 


the power cylinder and junction the movements of power cylinder 20 applications each 
block in a power-brake system... and junction block. 


Bundy’s skilled fabricators mass- 


yet hold the low tolerances required Here again, Bundyweld, was cho- produce the junction tube—coil the 
for high-speed assembly. sen because its greater ductility tubing, attach the fittings and then 
SOLUTION: Take advantage of permits holding tricky tolerances double-flare the tubing ends. Fin- 
Bundyweld's greater ductility to in mass production. And Bundy- ished parts are delivered on sched- 
design a dual-purpose junction tube weld's high bursting strength as- ule... clean and ready to use. 
as Bundy. engineers helped one sures long-lived leakproof perform- If you want to save time, hold down 
customer do. Not only does the ance in any high-pressure hydraulic costs on tubing design or fabrica- 


tube meet limited-space and low- system ...one reason it has become tion, check first with Bundy. 
tolerance requirements ... but its the safety standard of the automo- write, or wire us today 


BUNDY TUBING COMPANY e DETROIT 14, MICHIGAN 


MALL-DIAMETER TUBING AFFILIATED PLANT N AUSTRALIA ENGLAND, FRAN‘ 


THERE IS NO REAL SUBSTITUTE FOR 


nto a tu f uniform b. Í 
thickness and passed TU B I N G 


NOTE the exclusive Bundy 
developed beveled edges,  DOUBLE-WALLED FROM A SINGLE STRIP 


~ which afford a smoother 
through a furnace Bundyweld, double 


Copper coating fuses walled and brazed i 
with steel. Result through 360° of wall and less chance for any 


joint, absence of bead 


leakage 


Product Engineering 


Call, 





MESSAGE from theNO men. 
of Laminated Shim Company 


C) time when you use 


M SHIMS.-- 
` 


You lose 


LAMINU 


STAINLESS 
STEEL ALUMINUM 


with laminations] with laminations 
Laminated Shims of of .002” or .003”} of .003” only 


LAMINUM 


i : LOW CARBON 
now av 
ailable in BRASS STEEL 


with laminations] with laminations 


Complete details in Engineering " ” " ^ 
Data File. Send for free copy. of .002" or .003"| of .002" or .003 


LAMINATED SHIM COMPANY, INC. 


Shim Headquarters since 1913 
1412 Union Street, Glenbrook, Conn. 


Tangents continued 


one himself. He had a combination 
study, office and design room in his 
house, with big easy chairs and a fire- 
place, but also a desk and a drawing 
board. Technical books and novels 
were side by side with those extra in 
struments he'd kept, plus samples, 
tools and miscellanea. In this care- 
fully ordered jumble, he worked and 
dreamed, because his kind of work and 
his kind of fun often were very much 
the same thing. 

His dividing engine for engraving 
verniers was in a tiny room below the 
floor in his basement. In etching 
graduations with a diamond, the trick 
is to set the machine, then see it is 
not disturbed until it has finished its 
cycle—at which point you have either 
a fine graduating job, or scrap. There 
are no grays in graduating. And anv 
observer causes heat variation. Hence 
the separate room, which could be 
closed and left alone for a week at a 
time, if the job took that long, Dave’s 
air-conditioning system for the room 
was simple. In the first place, a room 
in the ground will hold a quite con 
stant temperature if it is insulated 
against building heat—usually 50 to 
55 F, depending on local ground 
water temperature. Dave raised this 
to 70 F with a small gas jet, obtaining 
the really close temperature adjust 
ment with a light bulb controlled by 
0.1 F thermostat. 

Dave understood tolerances. Once 
he mentioned machinist’s protractors 
ind advertising that they were “ac- 
curate to a thousandth.” Said he: 
“What is an accuracy of a thousandth 
in radial measurement? And what 
kind of tolerance must there be on 
the pivot of a protractor to get any 


radial accuracy? You go figure out 
how much radial error will be intro- 
duced by a half-thousandth tolerance 
in the pivot. Or. better still, figure 
out at what radius a l-second angle 
subtends 0.001 in." 

I did—the radius is 207 in.—a far cry 
from the 5- or 6-in. arm on à pro 
tractor. 

Dave had, for a long time, his shop 
in the cellar of his house. Some ten 
or 15 voungsters worked there, mak 
ing the most precise feedscrews and 
verniers available in America. Like 
Bill Nichols’ boys, they didn’t know 
how accurately they were working 
they did as they were told. “All the 


(Continued on page 176) 
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HONEYWELL 
9 


PRESSURETR( 


POUNDS mw 


PRESSURE CONTROLLERS for high or 
low-limit cutoff or signalling, or for 
control of pressure and vacuum in 
many ranges from O to 1000 psi. 


B e: 
TEMPERATURE 
CONTROLLER 


e] 


REMOTE BULB TEMPERATURE CON- 
TROLLERS for high or low-limit cutoff 
... Signalling ... and automatic on-off, 
two-position, floating or proportional 
control with electrically or pneumati- 
cally operated valves, dampers, re- 


PROTECTOGLO FLAME SAFE- 
GUARDS instantly detect flame failure 
in gas or oil fired burners, and immedi- 
ately shut off fuel supply, sound an 
alarm, and perform other functions to 
guard against explosion hazards. 


frigeration units and similar equipment. 


Add low-cost automation 
. .. With Honey well industrial controls 


You don't have to spend a lot of money for dependable auto- 
matic controls. Like many manufacturers, you can use various 
Honeywell industrial controls as the efficient, low-cost means 
of automating your equipment ...improving performance... 
increasing safety. And, you can use these inexpensive controls 
to save time, money and space by extending automation in 
your plant or process. 


There are more than 9000 standard types of Honeywell controls 
to handle temperature, pressure, liquid level and humidity 
for control, switching or safety functions. There are electric, 


electronic and pneumatic types. 
INDUSTRIAL MOTORS for electrical 
operation of valves, dampers and auxili- Though they’re low in cost, these controls are top-quality, 
reliable devices. If there’s not already a standard control for 
your particular application, Honeywell can design and build 
one for you. 


ary switches. 


Your nearby Honeywell field engineer will be glad to discuss 
your control requirements. Call him today . . . he's as near 
as your phone. 


MINNEAPOLIS- HONEYWELL REGULATOR Co.— Industrial Divi- 
sion, Wayne and Windrim Avenues, Philadelphia 44, Pa. 


Honeywell 
H Fiut iw Coutiols. 


ALARM SILENCING RELAYS permit an 
alarm to be silenced, and light an integral 
red light until an unsafe condition has been 
corrected. Relay automatically resets the 
alarm when safe conditions are restored. 
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MORE EFFICIENT DESIGN, 


IMPORTANT SAVINGS, 


SIMPLIFIED ASSEMBLY, BETTER APPEARANCE 


These are some of the many benefits reported by Design Engineers 
who have adopted TRU-LAY PUSH-PULLS for remote control operations 
on literally hundreds of products 


Here are typical comments 
recently received from equipment 
manufacturers whose machines or 
implements are equipped with these 
accurate and dependable remote 
controls: 


Saves Time, Labor and Material 
"The use of your flexible Push-Pulls 
saves us a great deal of time, labor 
and material. The old linkages fre- 
quently required much planning in 
both engineering and shop which is 
not required now. On some of our 
equipment we use Push-Pulls from 
10 to 30 feet in length. They operate 
clutch controls on the Main Power 
Unit, Feed Conveyors and Delivery 
Conveyors.” 
Greater Flexibility of Design 
"The principal advantage of Tru-Lay 
Push-Pulls in our application is that 
they permit flexibility in locating the 
control valve in relation to the oper- 
ator’s position.” 
Cost Less to Install 
""Tru-Lay Push-Pulls are easier and 
less expensive to install than linkages 
for remote control of power take-off, 
. 
TRU-LAY PUSH-PULLS are 
rope." * 


brake and 
ance, too." 
Simple and Neat 
"For several models of farm tractors, 
we selected your controls for their 
simplicity and neatness of applica- 
tion as governor controls.” 
Solution to Tough Problem 
"Can be installed where straight 
rods are impossible...for Remote 
Control of transmissions, brakes and 
clutches.” 
Eliminates Maintenance 
"Simple operation and elimination of 
maintenance problem are the major 
advantagesinusing your Push-Pulls.” 
Reduces Number of Parts 
“Your Push-Pulls have eliminated 
links, radius rods and other lost- 
motion devices for remote control ot 
hydraulic valves.” 
Provide ACCURATE Control 
“Tru-Lay Push-Pull control cables 
provide minimum back-lash, even in 
installations up to 30 feet in length, 
because the cable is designed to close 
tolerances with minimum drag and 
lost motion.” 

. 


clutch. Better appear- 


"Solid as a rod but Flexible as a wire 
l'his flexibility makes it possible to snake around obstructions 


... permits the ideal arrangement of all elements of remote controls, 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below— 
Simplicity vs — 


Compare the TRU-LAY 
PUSH-PULL cable in illus- 
tration with the mechan- 
ical linkage. PUSH-PULLS 
are simple, have but one 
moving part, are noiseless 
and give lifetime service 
,accuracy. Linkages are 
complex, made of many 
parts; they wear at many 
points. Their use brings 
increased backlash, lost 


accuracy and vibration 
rattles. 


COMPLEX MECHANICAL | 


LINKAGE | 


/ 
< ypa 


Construction Equipment and Farm Implements provide good examples of the 
wide-spread use of these accurate, simple and dependable Push-Pulls. On 


Power Shovels, 


Winches, 


Graders, 
Plows, Engine-driven Pumps, Crushers, ' 


Road Oilers, Dump Trucks, Snow 


Tractors, Combines, Corn Pickers 


Corn Row Sprayers, Corn Detasslers, Orchard Sprayers, 


Power-driven 
Machines 


Tree Trimmers, 
and others... 


Tobacco Picking 


TRU-LAY PUSH-PULLS are operating unfailingly for 
the remote control of Hydraulic and Air Valves, Brakes, 


Clutches, Transmissions, ' 


l'hrottles, Chokes, Governors, 


Power Take-Offs, Spray Nozzles, Vent Directional Fins 


and on many other applications. 


co Ovr DATA FILE will answer ail further questions 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-E Stepheasee Bidg., Detroit 2 


2216-E South Garfield Ave 


, los Angeles 22 * 929.E Connecticut Ave 
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There is No Worry about 
Failures or Maintenance Costs 
with TRU-LAY Push-Pull 
Remote Controls 


Long Life is a matter of record. We have 
never heard of a Tru-Lay Flexible 
Push-Pull Control wearing out in nor- 
mal service. Failures, that sometimes 
harass users of more complex controls, 
are eliminated by the use of these sim- 
ple, positive-action controls, 


Dependable Operation of these controls 


is a certainty, even under the most ad- 
verse conditions ... HOT as jet engines 
(note: Tru-Lay Push-Pulls are actually 
performing on hot jet applications) 
COLD to 70° F below zero... 
WET...ABRASIVE.. 
TOUGH, 


Freedom from Trouble is assured be- 
cause of such features as... full pro- 
tection of the inner, working member 
by the tough flexible conduit . . . lubri- 
cation of the inner, working member 
for life during assembly .. that 
keep moisture, dust and other foreign 
matter out of the unit... cold swaging 
of fittings that makes them integral 
parts of the control unit. 


Accuracy is inherent in the basic design 
of Tru-Lay Push-Pulls. They 
cision products, not gadgets. 


SOAKIN’ 
. or just plain 


. seals 


are pre- 


Capacity ranges from light jobs up to 
jobs of 1,000 lbs. input. These Push- 
Pulls will handle jobs 150 feet or more 
from the control point. 


: H i s 
"Solid as a rod, Flexible as a wire rope 

aptly describes Tru-Lay Push-Pull Con- 
trols. This flexibility provides positive, 
remote action whether 
fixed or movable... it damps out noise 
and vibration... it greatly simplifies 
installation of controls by reducing the 
number of working parts and by making 
it possible to snake around obstructions. 


Adaptability to all sorts of mechanical 
situations explains, in large measure, 
the wide-spread application of Tru-Lay 
Push-Pulls. Standard anchorages, fit- 
tings and heads have been designed that 
meet requirements on approximately 
80% of the installations. Simple 
fications of these standards, 
changes in your own design, cover al- 
most every special situation. Our engi- 
neers have the know-how on such mat- 
ters, and will work with you. 


For Further Information —rhe pv rice 
pictured at the left contains six booklets 
and bulletins that will answer any fur- 
ther questions you may have about this 
versatile and dependable tool. It is quite 
likely that this material will point the 
way to a simplified solution of your re- 
mote control design problems. Write for 
a copy. 


anchorages are 


modi- 
or minor 
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DELCO FAN MOTOR IS 


Both shaded pole and permanent split 
capacitor designs save 20% in length 
Delco has cut the size of shaded pole and split capacitor 
motors. The new de igns are only four-fitths the length 


| lel 
ü previo mode 


The new Delco moto quieter nd is nique lubri 
cating systen The iubricating « p nd consist ota 
cellulose carrier combined wi 1 ver f I )ercentage 
of oil. This fluid combination provides superior rication 


under all operating conditions he new motor can be 


mounted in any positio IIT ibricant carrier and 


ethcient enclo Dir | 


retain the oil effective re ll. Kf mounting position 
Both motors are availabk vith or or nd frames 
enclosed and either full or partially ventil main frames 
for maximum flexibility in product design, Sizes include 
1/15. 1/10. 1/8. 1/6 and 1/4 | | 

rigid and r« 


Contact vour eae, Pioda iles office and act ell the 
details on this new maller I nd ou what a 
great advantage its smaller size can mean in your product 
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MOISTURE RESISTANT INSULA- 
TION t 


BUILT-IN TERMINAL BLOCK 


RUST RESISTANT THROUGHOUT 


BEARINGS 


DELCO 
MOTORS 


* APPLIANCI 


* HERMETI 


RESIDENTIAI 





ROTARY SWITCHES 


For every control, tap, 
and transfer application. 


TANDEM TYPE P, 30-10A 


Save valuable panel space 

Simplify control of complex circuits 
Give "*dead-front" mounting safety 
Listed by Underwriters Labs, Inc. 
Can be furnished to latest Navy specs. 


Ratings from 2 amperes to 200 amperes, 30 to 
250 volts d. c., and 125 to 500 volts a. c. — 
depending on number of circuits and nature 


of load. 


Write for combined catalog giving useful 
design data on Esco rotary switches. 


AZ ELECTRO SWITCH 


CORPORATION 
167 King Avenue, Weymouth 88, Mass 
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langents continue« 


mistakes in this plant must be made 
in one direction," said David Mann. 
| tell them precisely what to do 
then all the mistakes are mine and I 
can compensate for them. Sooner or 
later, the youngster becomes com 
petent enough to think for himself 
H mes to me and says, ‘Mr. Mann, 
[m running that split nut (to lap a 
feedscrew) from right to left on the 
feedscrew, then taking it off and start 
ing at the right again. If I just re 
versed the lathe and ran it back, I 
could save time 

M that point," said David Mann, 
I call up the head of some first-class 
shop near here and say, ‘I have a good 

man for you.’ And out he goes.” 
lhat this was true I confirmed se 
eral times over, but the clincher | 
heard from someone some miles away 
It seems that David Mann’s own son 
was his foreman for a time. One day 
thi n said, “Dad, it’s time we started 
to think about electronics—just me 
chanical things are passing out.” 
David Mann didn’t answer; he just 
went to the telephone, called the head 
shop nearby, and said 

ood man for you 

was not reactionary. He 
man who told me first about 
troforming ind = electroetching, 
two companies processes adapted from 
the photo-engraver by which you can 
either put holes ii part or build the 
part al und th holes was the 
first man to put a tiny hole axially 


( hrome 


itin thie 


drill through by hand 


raping 
nk it because this 
[he town fathers in 
ind perat l 
vn—on the basis that 

ly a scientific laboratory. 
s David Mann, whom Bill 
hols admired. | ubmit that 
merica has lost in them two great 
men. They were little sung, but gen 
; to come can thank these two 
practical completion of many 
itomic-energy, and similar 
job l'hey made the tools that solved 
the job when nobody else could. 
(heir like will not pass my way again. 


—EJT 
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LINEAR CONTROLS THE HEAT 


IN JET ENGINE EXHAUST 
with Jet-Age '"O" Rings 


Jet engine exhaust controls are subject to severely high temperatures. 
The dependability of any seals in the exhaust area of a jet engine 


has to be commensurate with the dependability of the engine itself. 


LINEAR'S ability and extensive experience in the design and 
manufacture of precision '"O" rings—in such modern, heat-resistant 
elastomers as the silicone family —makes this kind of dependability 
a reality. LINEAR “O” rings, capable of withstanding intermittent 
ambient temperatures as high as 1000° F—and the destructive 
actions of gases and fluids, help control the jet engine exhaust— 


for hot performance—longer. 


For a sealing problem of any kind—call on LINEAR or one of its 


agents for engineering assistance... 


and be sure to Specify LINEAR O?” Rings for every application. 


“PERFECTION IN RUBBER" 


Tas 


LINEAR, Inc., STATE ROAD & LEVICK ST., PHILA. 35, PA 





IN 
BRAINARD 
STEEL 
TUBING 


QUALITY 
IS 
ASSURED 


As a division of Sharon Steel, 
Brainard can be sure the steel used 
for the fabrication of tubing has 
been developed to meet their own 
exacting standards. From mine to 
finished product, Brainard Welded 
Steel Tubing has the extra quality 
that can come only from 

an integrated industry, 


Brainard Electric Welded Steel 
Tubing, from 1” to 4” in diameter, 

is also available in squares, 

rectangles and many special shapes. 
Brainard Tubing can be furnished 
swedged, pressure tested, or fabricated. 


For mechanical welded steel tubing 
of top value, buy Brainard. 


| SEND FOR THIS BOOKLET 


For complete information 
on Brainard's Mechanical 
Welded Tubing. 


BRAINARD STEEL TUBING 
Griswold St., Warren, Ohio 


Brainard Stee! Division, Sharon Steel Corporation 
Griswold Street, Warren, Ohio 
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THIS IS GLASS 


a bulletin of practical new ideas from Corning 


Pressures of the jet age 


E. Y ut 

[o take pressure readings from a jet 
engine sealed in a test cel 
using what may be the 
manometers 

\ number 
ometers (each 
fall as the averag n re used by Aro 
Inc., operating contractor for the U. S 
Air Force, Arnold Engineering Develop- 
ment Center, a collection f men and 
machines di Voted pre ing matters 
related to f , propulsk 

Irimount Instrumen 
Chicago makes tl 
ments, the mal 
elass tubing 

[his tubi: 


| au 
wand glass 


the Pyrex 
from Corning 

Here's why 
l'rimount, the 
their tubing needs 

We have found through years of experience 
that Pyrex brand tubing ts the finest for our 
requirements, Corning draws it to our spectfica 
tions. For uniformity and extremely close tole 
ances required in our instruments, as well a 
strength and rigidity under high pressures, we 
specify closely held LD. and O.D. tolerances 
t/so, the lengths required are important as we 
prefer not to use welded glass tubing...’ 

Such praise seems ample evidence that 


turning to Corning for gl iss Components 


is sound practice from both an engineer- 
ing and profit standpoint 

I huslv, an 
investigate a our convenien Outline 
youl nee é we I put OUI peopl 
versed in ( I WOrK 

Or, peruse at leisure a recently issued book 
called “This ls Gla It's filled with facts and 
pictures about glass at. work m products and 


processes. Free. 

Profitable pursuits from 
pipe dreams 

Pipe dreams bei 

mostly impractical 


stead somi jream pipe 


Having need for m precise tern Close finish 


those in our office who write orders cal Durin World W 
mmng orl i 
this dream stuff Pyrex brand glass pipe 


effort and experin 
Admittedly, this mundane phrasing > 


ISIOI 


fir 


tells little about the many talents of such M 
pipe ; quite a 

For example, it is eminently practical : 
for unusual plumbing tasks, being equally at impell 
home handling waste acids of a corrosive T 


r / » / 


E 1 ur . 
ature o i ving f I Ow 
n ti r Carrying mik rom Coy Made from Py REX brand 


bottle in modern dairy processing setups 


10. these elass TITI 


ision ground and finis 
tolerances 
Some of the 
readily available 


are shown in tl 


Immune to corrosive attack from most materials, 
PYREX brand glass pipe is easily installed, car- 
ries waste acids safely and economically 


Longevity is one of many trump cards 
you ll hold with a handful (figurative) of 


Pyrex pipe. Like? An actuarial-minded 


} 
t 


once estimated that a section of 


ast me 203 yea 1 steady 


r 


Equally valuable is the fact that you 
| 


can keep constant visual surveillance 


over whats being piped. If plug-ups 


And this table 


the operations 


occur, you can see where they are and 


ret at them easily 

Also yours with any item made fron orning 
PvREX brand glass N« ) ru 
rom the standpoint of thermal 
With a coefficient of expansion of 
10-7, vou can 

igh heat er 
ibrupt temper 

Phy 
imple: In a souther 
100 ft. installation of 3° PYREN 
pipe handling a 7 ry amalgam. Obvi- 
»uslv, knowing mer voul r trus 
such an assignment | any material 
suspect ol be ing fra? 

[here's a lot more it Pyrex glass 
pipe in Bulletin EA-1 here’s a lot more 
the Pyrex brand and other glasses 
in Bulletin B-83 1 to send you either 


or both 


ibout 


Sening meand research x dij) "rmm ee 
CORNING GLASS WORKS, 51-12 Crystal Street, Corning, N. Y. 


Please send me the following material: "This Is Glass L]; EA-1 PYREX brand Gla 


in the Process Industries" | |; B-83 Properties cf Selected Commercial Gla 


Name Title 


Street 


City Zone State 


| 

| 
I | 
| | 
| | 
| | 
| | 
| | 
| | 
| Company | 
j | 
| | 
j | 
| | 
| | 


| ——————————————————————— MÀ 
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fad TAPER:LOCK 


-IT’S INTERCHANGEABLE! 


TAPER-LOCK SHEAVES 


TAPER-LOCK SPROCKETS 


TAPER-LOCK COUPLINGS 
Rigid — Flexible — Chain 


TAPER-LOCK STEEL 
CONVEYOR PULLEYS 


The New Way to Cut Costs 


Save time in mounting. Cut down-time on 
production machines. Standardize with Taper- 
Lock, the interchangeable bushing. The 
same Taper-Lock bushing fits sheaves, sprock- 
ets, couplings, conveyor pulleys. That means 
smaller inventories of power transmission 
parts. And it means quicker changes when 
necessary to keep production lines running! 

Taper-Lock bushings are available in a 
range of sizes which makes it easy to change 
from one size shaft to another. Taper-Lock 
products slip onto the shaft quickly — hold 
with the firmness of a shrunk-on fit—come off 
easily, without shock to bearings or machinery. 
You'll profit by standardizing on Taper-Lock. 
DODGE MANUFACTURING CORPORATION 
1200 Union Street Mishawaka, Indiana 


xy of Mishawekea, Ind. 


CALL THE TRANSMISSIONEER, y 
tributor. Factory trained by Dodge, t 
able assistance on new methods. Look f 
Power Transmission Machinery 

of your classified telephone direct 
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DESIGN ABSTRACTS 


Simultaneous Measurement 
of Torque and Tension 


built 


test torque ind ten 


A machine designed and 
simultancoush 
based on 
of load. 


used to determine 


sion in machine screws is 
load cells, onc for C ich [ pe 
| his device can be 
tightening torques required to reach 
desired stress values 

lots 


exceeded 


- 
SCICW SIZ¢ ZU 


Practicall 


In each 


were tested 


Tightening Torques for Machine Screws 
Round heads- flat washers— plain finish 
calculated for 50,000 psi 


Torque Req'd 
(Ten Tests) 
High 


Screw Tensile 


Area strength 
.0060 300 7 
.0090 450 13 
0139 695 2! 
0174 970 31 
0199 995 40 
0240 1200 46 
.0317 1585 64 


50,000 min tensil reng Re 


sults of another | to determine 


proper tightening t summar 
ized in tabk 

l'orquc 
after 
values was also 1 re ests of 


various washer 


required to 


CICWS 


loosc tightening easured 


Abstracted from “Simultaneous Measuring of 
Torque and Tension in Machine Screws,” by 
W. M. Hanneman 
Tool Works, Fasteners, Fall 
minal Tower, Cleveland 13 


Shakeproof div., Illinois 
1957, 1517 Ter 


Aircraft Structures Under 
Thermal Stress 


in the des 


this 


A basic consideration 
for aerodynamic he iting 1 struc 
tures that 


alyzed for 


might otherwise be an 


uniform end-loading con 
ditions are subject to nonlinear stres 
patterns caused by the temperature 
gradients in the structure. The signi 
nonlinear stress sys 


ficance of such 


tems, when combined with external 
loading, on the inelastic behavior and 
buckling characteristics of stru 
Ihe ct ol 


resulting 


tures 1S 


presented. residual 


stresses, from inelastic be 


havior under nonlinear stress systems, 


on structural behavior is considered. 


Experimer ts verified the basic an 
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alytical procedures for predicting in 
| 


elastic. tensile behavior and critical 


buckling load. 


Here are some of the design con 
established 


l. A considerable increase in design 


iderations that were 
tensile loading can be achieved by per 


mitting inelastic behavior to occur, 
without incurring excessive structural 
deformation. 

2. Both nonuniform thermal stress 


produced by gradient 


1 temperature 
produced by in 
clastic behavior affect structural de 
ind critical buckling load, 
iffect stati 


ind residual stress 
tormation 
but do not tensile failing 
IA 

Selection of max design load can 
be more effectively determined by 
onsidering the structural performance 
in terms of overload factor, unit de- 
formation and rate of change in strain 
than by 


tr 


considering critical fiber 


ess 


Abstracted from "Behavior of Aircraft Struc- 
tures Under Thermal Stress," by G. H. Sprague 
and P. C. Huang, Martin Co., SAE paper No. 
212, presented at SAE National Aeronautical 
30—Oct. 5 


Meeting, Los Angeles, Sept 


Determining 
Production Tolerances 


\ method of determining maxi 


mum safe tolerances, requiring only a 


minimum of mathematics, discusses 


factors 


iffecting tolerances, drawing 


of produ 
tion equipment. A path equ ition pro 


tolerances, and capabilities 


inalyzing tolerances is 
[his article, 


stresses tolerances for 


px sed for 
demonstrated. which 
complete inter 


changeabilitv, is the first of a series 


Abstracted from "How to Determine Produc- 
tion Tolerances," by K. H. Moltrecht and R. M. 
Caddell, University of Michigan, Tool Engineer, 
Oct. 1957, 10700 Puritan Ave., Detroit 38. 


Rigid Foams 


Discusses markets for this family of 


plastic foams, which already has more 


than the flexible group. 
Comments on properties, characteris 


menmbcers 


tics and applications of nine types. 
Abstracted from "Markets in the Making for 


Rigid Foams," Modern Plastics, Oct. 1957, 575 
Madison Ave., New York 22. 
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DODGE 


PRODUCTS 
you 


should J 


FLEXIDYNE 


THE DRY FLUID DRIVE 
100% efficiency at full load! 


A 


DODGE-TIMKEN 


America's Quality Pillow Blocks! 


SEALED-LIFE V-BELTS 


The life is sealed in! 


Write for Bulletins! 


Flexidyne Dry Fluid Drives and 
Couplings. Bulletin A-640-A, 


Roller Bearings. Load 
dimensions, etc. 


ratings, 


A-638. 


Bulletin 


Sealed -Life V-Belts. Complete 
data and sizes. Bulletin A-606-A. 


DODGE MANUFACTURING CORPORATION 
1200 Union Street + Mishawaka, Indiana 


DODGE 


» of Mishawaka, Ind 





Magellan proved 
the world was round 


with the 2 "NE GIMBAL 


This application of 
the gimbal principle 
may solve your 

fluid flow problems 


M -The Flexon Gimbal Joint... 


Since 190.2 


First in Fluid Flow 


for connections subject to multiplane motions 


Until Magellan rounded the southern end of South America 
and crossed the Pacific there was no proof that the world was 
round. Authorities were sure, but it remained for Magellan to 
supply the proof. And he did it with the help of a gimbal... a 
device that was pivoted in a way that allowed his compass to 
incline freely in any direction and thereby remain level regard- 
less of the attitude of the ship. 

The principle of the gimbal was pretty well neglected until 
Flexonics Corporation adopted it for a new type of joint. Today 
the Flexon Gimbal Joint is used in the piping and ducting of 
supersonic aircraft and missiles. Its purpose is to overcome prob- 
lems of thermal expansion, installation misalignment, air frame 


deflection and high end loads. 


You may have a connection problem in the design of your 
product that involves similar conditions. If so, we would like 


to discuss the advantages of Flexon Gimbal Joints with you. 


INDUSTRIAL 
PRODUCTS 
DEPARTMENT 


® Fi XOnic ( 
10 plants to serve you 
in the United States 


and Canada 
1351 s, THIRD AVENUE è MAYWOOD, ILLINOIS 


In Conada: Flexonics Corporation of Canada, Limited, Brampton, Ontario 
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Opportunities for Semi-Conductor Engineers at 


Would you like to play a major role in the 
design, development, manufacture and appli- 
cation of transistors? 


IBM now has challenging assignments in the 
product development and application of semi- 
conductor devices for commercial data processing 
equipment. There are unlimited opportunities for 
professional achievement and advancement in our 
Laboratories at Endicott and Poughkeepsie, New 
York, and at our Manufacturing Facilities at 
Poughkeepsie, New York. 


Qualifications 


Advanced degree in electrical, mechanical 
or chemical engineering, physics, metallurgy 
or chemistry, and 


At least 2 years' experience in the design, 
development, manufacture or application of 
semi-conductor devices and materials. 


Additional career opportunities are available in 
the following fields: 


* Numerical analysis and programming 


e Memory devices 


For details, just write, outlining background 
and interests, to: 


Mr. R. A. Whitehorne, Dept. 6471 
Mgr. of Technical Recruitment 
International Business Machines Corp. 
590 Madison Ave., New York 22, N. Y. 


DATA PROCESSING 
INTERNATIONAL ELECTRIC TYPEWRITERS 
MILITARY PRODUCTS 
BUSINESS MACHINES SPECIAL ENGINEERING PRODUCTS 


CORPORATION SUPPLIES 


TIME EQUIPMENT 


Plants and laboratories: Endicott, Kingston, Owego, Poughkeepsie, 
Yorktown, N. Y.; Lexington, Ky.; Rochester, Minn.; San Jose, Calif 





Ll aie 


ere cee 


You get greater strength... with 


SHENANGO CENTRIFUGAL CASTINGS 


Downtime, rejects, heavy maintenance costs and too-frequent 
replacements can be cut down appreciably by the use of Shenango 
extra-strong centrifugal castings. 


with all the 


weakening defects eliminated, such as blowholes and sand 


[hey provide a finer, pressure-dense grain... 


inclusions, 

I hough built to stand the most rugged service, each Shenan- 
go casting is precisely-dimensioned to your exacting require- 
ments. Whether you need rolls, bearings, bushings, mandrels, 
sleeves, liners, or any other essentially symmetrical part... 
specify Shenango for greater strength, greater wear-resistance, 
greater lasting power and greater savings, year after year. 

Informative bulletins are yours for the asking. Write to: 
Centrifugally Cast Products Division, The Shenango Furnace 


Company, Dover, Ohio. 


1^ f M CENTRIFUGAL 
A] AA AV BY EA 


COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 
MONEL METAL + WNI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 


NEW 
BOOKS 


Circuit Theory and Design 


Joun L. Srewarrt, Associate Professor 
of Electrical Engineering, California 
Institute of Technology, 6} x 9} in., 
480 pp. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New 
York 16, N. Y. $9.50. 


Avoiding abstract mathematics, this 
important new work applies modern 
network theory to the understanding 
of vacuum tubes and feedback sys 


tems. In doing so, it assembles 
much information previously scattered 


throughout the literature in relatively 
incomplete form. 

Pole-zero design methods, founded 
on an easily grasped pictorial repre- 
sentation, are extensively used. They 
help develop design methods for a 
great variety of circuits with and with 
out vacuum tubes and for systems 
with and without feedback. Included 


are examples relating to practical sys- 


tem design. 


I'he presentation of feedback ampli- 
fiers, oscillators and servomechanisms 
is unique. In discussing feedback sys- 
tems, the author emphasizes the pre- 
cision realization of a prescribed 
closed-loop transfer function. Also, 
many topics that are especially useful 
adjuncts to circuit design are given 
attention, i.e., function design, nor- 
malization and the use of ideal trans- 
formers. 


Electricity and Magnetism 


J. Newron, Senior Lecturer in 
Physics, Northampton Polytechnic, 
London, England, 53 x 73 in., 613 pp. 
Published by Philosophical Library, 
Inc, 15 E. 40th St., New York 16, 
N.Y. $10. 

An excellent modern treatise on the 
basic concepts of electricity and mag- 
netism. After two introductory chap- 
ters on electrostatics and electromag- 
netism, the book starts its study of 
electric currents. The many fundamen 
tal, but often abstract concepts met in 
the study of electricity are fully ex- 
plained and provide a firm foundation 


Many of the 


[OI ad inced studies. 


(Continued on page 187) 
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with FALK Steelflex Couplings 


Ever since the first Falk Steelflex Coupling was designed and 
built, we have firmly held to these beliefs: 


1. A coupling, to give fullest value, must do more than merely 
connect driving and driven machinery —it must protect the machinery 
and prolong its life. 


a A coupling, to be truly flexible, must overcome the effects of 
shock and vibration, as well as shaft misalignment. 


Proof of the soundness of those beliefs is furnished by the record. 
More than one million Falk Steelflex Couplings have been used on 
every conceivable type of industrial application... giving trouble- 
free service, providing maximum protection to connected machinery. 


A single basic type —the famous Type F—fills 90% of all 
x industrial application needs. It is versatile, efficient and 
economical. And—it is always available from factory, field 
or distributor stocks, in a wide range of sizes. 
Write to Department 247 for engineering bulletin, 
including selection and dimension tables. 


THE FALK CORPORATION, MILWAUKEE, WISCONSIN 


MANUFACTURERS OF: 


* Motoreducers 
* Speed Reducers 


* Single Helical Gears 
o Herringbone Gears 
© Flexible Couplings * Marine Drives 
è Shaft Mounted Drives è Steel Castings 


è High Speed Drives * Weldments d NS d 
© Special Gear Drives © Contract Machining ».. ll ood name in industry 


The New 
Type F Spacer Coupling 


Here is a Steelflex coupling specially 
designed to permit fast, easy installation 
and removal in horizontal and vertical 
applications where it is impracticable to 
move the connected units—or where a 
space-gap (up to 12 in.) is necessary. 

Like all Steelflex couplings, the Type F 
Spacer gives long, trouble-free service and 
maximum 3-way protection for connected 
machinery: it provides torsional resilience 
to reduce shock and vibration; it accommo 
dates parallel or angular shaft misalign 
ment; it allows free (or limited) end float. 


An outstanding feature of the Steelflex 
Spacer is that it can be installed or re 
moved in one piece (see photo below); no 
dismantling or servicing of the coupling is 
required. Pump assemblies can be discon 
nected and removed without disassem 
bling the coupling, without exposing 
working parts 


The Steelflex Spacer coupling is 
prelubricated at the Factory and can be 
installed, or removed and reinstalled, 
without disturbing the lubricant—a highly 
desirable feature. 





a P&B PROGRESS 


HIGH SHOCK CRYSTAL-CASE RELAYS 







Crystal-Case Size! Permanent Magnet MY OIN 
No Contact Openings. Shock: 100g. Vibration: 30g 55 to how cps. 


SC NON-LATCHING TYPE —This micro-miniature relay sets new standards— in design, 
in performance, in reliability. Yet the SC conforms to standard dimensions and circuitry 
and may be used to replace ordinary crystal-case relays. A permanent magnet in the 
structure provides af least twice the contact pressure found in relays of compar- 
able size. This extra force accounts for the extremely high shock and vibration resistance 
shown in the specifications. 


SL LATCHING TYPE — Unique magnetic latch assures positioning of armature and 


exceptional pressure. A 1 watt, 3 ms. pulse to either coil transfers contacts. Transfer time 


is only 0.5 ms. Coils are designed for continuous duty. Has the same exceptional shock 
and vibration characteristics as the SC. 


POTTER & BRUMFIELD, INC., PRINCETON, INDIANA/SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 





. a x, ; vw j ° s t 4 E * e E » : m > ^ <= n 
e. SEN Over 40 P&B Basic Relays hu ait eM "4 d a AM FI A = 
s ~~ rA es E M L . |» n -— LI ii J . 

ee More than 20,000 Variations ' E E 4 s a i x ^ 


359 MA 


St—dual coil latching relay. SC—non-latching relay with 
Operates on a | watt, 3 ms. pulse series-connected dual coils. 
at nominal voltage. Permanent Operates on approximately | 
magnet latch locks the armature watt at nominal voltage. Coils 
in either position. must remain energized tohold the 


armature in the operate position. 


SC and SL Series Engineering Data 


GENERAL: 


CONTACTS: 


MOUNTINGS: 


Insulation Resistance: 10,000 megohms, min. 
Breakdown Voltage: 1,000 V. RMS. 

Shock: 100g. 

Vibration: 30g 55 to 2000 cps.; 0.195" max. 
excursions from 10-55 cps. 

Temperature Range: --65° C. to +125° C. 
Weight: 17.5 grams (5/8 oz.). 

Operate Time: 3 MS. max. with 550 ohm coil 

(à 24 V. DC. (SL: 630 ohm coil at 24 V. DC). 
Transfer Time: 0.5 MS max. 

Terminals: (1) Plug-in for microminiature recep- 
tacle of printed circuit board. 

(2) Hook end solder for one #20 AWG wire. 
Enclosure: Hermetically sealed. 


Arrangement: 2 Form C. 

Material: Gold flashed palladium. 

Load: 2 amps @ 28 V. DC, resistive; 1 amp 
@ 115 V. AC, resistive. 


Pressure: SC—13 grams min.; SL—16 grams min. 


Power: Approx. 1.0 watt at Nominal Voltage. 
Resistance: SL—40 to 1400 ohms; SC—35 to 
1250 ohms. 


Duty: Continuous. 


Bracket, stud and plug-in. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC, 
ELECTRICAL AND REFRIGERATION DISTRIBUTORS 


Potter & Buuntield, ine. 


PRINCETON, INDIANA 


SUBSIDIARY OF AMERICAN MACHINE & FOUNDRY COMPANY 


Manufacturing Divisions also in Franklin, Ky. and Laconia, N.H. 


Mail coupon below for further engineering data on P®B’s new SC and 


SL Series relays plus new compact catalog of standard type relays 


If you need answers to a specific application problem, write in detail 


Potter & Brumfield, Inc., Princeton, Indiana 
Attn: T, B. White, Brig. Gen. USMC (Ret.) 
Special Projects Engineer 


Please send me complete data on the new SC and SL Series 
relays, plus the new compact catalog of P&B standard relays. 


Name. 2 





Conpsay — — — DO No, — — — 


Address "- - nie = 


Cip repperit ADR Att 


See our catalog in Sweet's Product Design File 
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New Books 


Engineering Dynamics 
C. B. Brezeno and R. Gram 
l 


7 x 104 in., 527 pp (Vol. II t 


X , I 
Vol. III). Published by D. Van N 
trand Co., Inc., P 


ilculati 
som 


! 


shells; proble: 
Vo] III COV 
bine blades, a1 


tation 


Guide to Design of 
Electronic Equipment for 
Maintainability 


Joun D. Fottey, [R., and James W 


ALTMAN, PB 121439, American Inst 
tute for Research, 84 x 11 in., paper 
bound, 174 pp. Available from Off 
of Technical Services, US Dept 
Commerce, Washingt 


$4.50 


vices, and an in 
dustrial equipment 
effective maintenance 
electronic equipment 
iges OF skilled techni 
rccomm 


simplif 


(Continued on page 188) 





assistant >: 


ENGINEER 


available vox 


His name is STANPAT, ond though he is 
not human he can swallow up your tedious 
re-drawing and re-lettering of standard and 
repetitive blueprint items for 24 hours a 
day if need be—without tiring. STANPAT 
is the remarkable tri-acetate sheet that is 
pre-printed with your specification and re- 
vision boxes, standard symbols, sub-assem- 
blies, components and cross-sections . . 
with adhesive front or back, waiting to be 
pressed into position in 15 seconds! Repro- 
ductions are unusually crisp and clear, guar- 
anteed not to wrinkle, dry out or come off. 
STANPAT saves hundreds of hours in draft- 
ing time and money, allowing the engineer 
more time for creative work. 


Already employed in numerous firms, 
STANPAT can go to work for you, too! Send 
us your drawing details now for quotation 
and free sample, no obligation. 


so simple 
to use: 


PEEL the tri-acetate 
adhesive from its 
backing. 


` 


PLACE the tri-acetate in posi- 
tion on the tracing. 


PRESS into posi- 
tion, will not 
wrinkle or come 


STANPAT CO., Whitestone 57, N. Y., 


Phone: Flushing 9-1693-1611 


g Please quote on enclosed samples. Dept. PEI2 
Lj] Kindly send me STANPAT litercture and 


samples. 
Nome . | 


Company 


| Title. 
I 
P 


Address 


—— m ááÁ 


bam em eum em exe eme emm. eme of 
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maintenance 
This 


maintenance design, 


gineering TOI purposes 


1 
relatively. new. volume deal 


primarily with 
which can substantially affect the re 


li bility of a 


system, [ 


particularly j 
maintenance is inadequate 
Included are suggested design feature 
checking, troub le 


to aid inspection, 


hooting, repair, replacement 
rvicing. Major 

planning, 
n characteristics for equi] ment, 
naintenance 


tructions. 


ections COVCI 


design schedules, recom 


p! OC edures 


An Introduction to 
Semiconductors 


Su] )CI 


Ben 


W. Cna4wrongp Duwrar, JR., 
visor, Solid State Research Labs, 
dix Aviation Corp., 6 x 94 in., 417 
pp. Published by John Wiley & Sons, 
Inc., 440 Fourth Ave., New York 16 
N. Y. $11.75 

An elementary survey of transistors 
photocells, 
semiconductor 
this 


concepts, 


rectifiers, thermistors and 


1 
other devices 1S pro- 


vided bw volume. It includes 


basic properties of mate- 
methods of 


ippli ations. The 


measurement, and 
book 15 


for active work in the field and as a 


rials, 
designed 
information on all 


source of general 


phases of semiconductors, with a mini- 
mum of detail and mathematics. 

[he approach of the book is almost 
entirely physical, and the sections on 
devices emphasize the mechanisms 
mode of 


minimizes formal theory and 


and their operation. The 
author 
presents ideas in terms used by most 


clectrical workers. 


Fundamentals of 

Mechanical Design 

RicHarp M. PHELan, Associate Prof. 

of Mechanical Engineering, Cornell 

Univ., 6 x 91 in., 526 pp. Published 

bv McGraw-Hill Book Co., 330 W. 

42nd St., New York 36, N. Y. $8.75 
Ihe author imparts a 

of the fundamentals of 

design by 


knowledge 
mechanical 
book 


the most important concepts normally 


integrating into one 


covered in the design sequence for 


mechanical engineers kinematic 


mechanisms, dynamics of machinery, 
and design of machine elements. 
work is primarily written as a text; 


(Continued on page 189) 
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WHO IS BORG? 


George W. Borg, who founded this 
corporation, is the “Mr. Clutch” 
started with Borg & Beck. He then 


helped organize the Borg-Warner 


who 


Corporation of which he became 


president. Later he served as chair- 


man of the board until he resigned 


to devote his full attention to The 


George W. Borg Corporation 


THE GEORGE W. BORG CORPORATION 
BORG PRODUCTS 
DIVISION 
BORG EQUIPMENT 
DIVISION 


The George V Borg Corporation is 

comprised of a- divisions 

e Borg Products Division 
Manufactures automotive 


* Borg Fabrics Division 
Manufactures deep- pile fabrics 
best known of this line is the 
fashionable “Borgana”’ fabric 


BORG FABRICS 
DIVISION 


( lox ks 


Borg Equipment Division 

Manufactures Micropots (preci 
potentiometers), Microdials 
(precision turn-counting dials), 
instrument motors, frequencv 
standards, aircraft navigational 
instruments and components for 
systems 


sion 


DELAVAN 


HOW BORG 
EQUIPMENT DIVISION 
CAN HELP YOU 


Borg's background of experience will 
save you time and money by helping 
you solve design and production prob- 
lems of electronic components. Whether 
you are faced with a special problem 
or interested in a standard component, 
call Borg Equipment Division for an 
economically sound solution. Write 
today for catalog BED-A56. 


MICROPOTS 
MICRODIALS 


BORG EQUIPMENT DIVISION 


THE GEORGE W. BORG CORPORATION 
JANESVILLE, WISCONSIN 
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New Books 


continued 


major empha 


placed on what can 
be doi 


ie, what prin iples are involved, 
and where one can find the additional 
detailed information that may be re 
in the actual design oi 


] 1 
hnechnanical element OI 


$ 
quı 
i 


in relation t nechanical 


C 
components such as couplings, 
lutches, and variable-speed drives that 
ire often purchased as complete units 
ind incorporated into machines. An 
inusually large number of illustration 
ind multipurpose problems are in 
lud. 


Welding Handbook 


Edited by ARTHUR L. PHILLIPS x9 
in,. 543 pp. Published by American 
Welding Societv, 33 West 39th St., 
New York 18. $9 

Each edition of this handbook is 


now divided into five sections One SELECT THE 


sectio will be revised each ye ? ec 
ngs ndi editi. n iris COMPETITIVE POTENTIOMETERS TT 


following reference material on weld ° . I 
ing fundamentals: terms, tables, fun B or g 7 7 00 S eries M icro p Oo t $. 
damentals of metallurgy, properties of 

joints, thermal and mechanical treat Now! Mass produce your precision equipment products with 
ment, design, estimating costs, inspec- 

tion, mechanical testing, quality con- 
trol, and safe practices. 


price advantages in your competitive markets! Borg 1106 
Series MICROPOTS give you quality potentiometers at a 
competitive price. Cut down high production costs that are 
“stacking the deck” against you. Write for the name of your 
nearest Borg Jobber or '"Tech-Rep" today! 


This first section is enlarged, per 
mitting wider and more complete cov- 
erage, a rather notable feat consider 
ing the wide scope covered by the 


third edition. Sections to follow will 1100 SERIES MICROPOT ADVANTAGES ae 


cover welding processes, other metal 1. Lug-type terminals or coded flexible leads 9 long 


joining processes, cutting processes, 2. Optional rear shaft extension on single and 


maintenance practices, metals, and ap ganged assemblies 


I 

plications f 

i Precision, interchangeable parts give 
permanent accuracy 


US and Metric 
Conversion Tables 


M. Sranp, 527 Lexington Ave., New 
York 17. SI. 


Engineered for easy installation 
long-lasting service 


Interchangeable Borg MICROPOTS permit 
maximum flexibility 


Units of length, weight and volume 


Two bearing supports . . . 1!5" maximun 
ire converted from one system to an between bearings 


uiae fani 4 3 nd a tate m i 
ther by reading from the proper table. Simplicity of construction fewer parts 


minimize servicing 
Thermal Insulating Materials 8. 
ASTM Standards on Thermal Insulat 
ing Materials, 9 x 6 in., paperbound, 
214 pp. Available from ASTM, 191¢ FEL 
Race St., Philadelphia. $3 P 


Y. x 
This special compilation vering BORG EQUIPMENT DIVISION B RG 


Production quantities available 


Write for complete engineering data — Catalog BED-A56 


insulating cement, batt and blanket 


tl i : i THE GEORGE W. BORG CORPORATION MOTORS 
felt, block and pipe insulation—should 


4 
Quipme™®” MICROPOTS 
prove useful to mechanical, refrigera- JANESVILLE, WISCONSIN MICRODIALS 
(Continued on page 191) 


Product Engineering — December 9, 1957 





NOW-—CLEVELAND COLD FORGED 
LARGE DIAMETER CAP SCREWS 


for greater strength, closer tolerances, finer finishes 


With the world's largest Boltmaker—1'4 in. diam- 
eter capacity—added to its mass production cold 
forging facilities, Cleveland can now give immedi- 
ate delivery on production quantities of large 
diameter hexagon head cap screws. By this cold 
forging method, known as the Kaufman Double 
Extrusion Process, and originated and developed 
by Cleveland, up to 38 complete cap screws are 
produced every minute—with high fatigue and 
shock resistance due to increased tensile strength 
and controlled grain flow. Finishes are finer, too 
Surface scale is eliminated, and 50 to 65 micro- 
inch finishes can be maintained without stress 
raisers and tool marks. Body tolerances can be 
held as close as .004 in. 

Large diameter hexagon head cap screws—7s, 
Il, 1% and 1% in.—up to and including 10 in 
(maximum length) can be completely cold formed 
automatically; also hexagon and square head ma- 
chine bolts, high strength structural bolts, shoulder 
screws, big rivets, forgings, and other large size 
fasteners and components, in low carbon, high 
carbon heat treated, and alloy steels. 

We have specialized in cold forming close toler- 
ance parts—many with unusual or extreme upsets 

for over 40 years. Now we can make them much 
larger. It will pay you to discuss your fastener 
needs with us, particularly at the design stage. 


Contact us for detailed information today 


11 THE CLEVELAND CAP SCREW COMPANY 4444-4 Lee Road, Cleveland 28, Ohio 


WAREHOUSES: Chicago » Philadelphia « New York « Los Angeles 
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New Books continued 


tion, heating and air-conditioning en 
gineers, as well as to architects and 
testing laboratories It includes 55 
specifications on test methods, sam 
pling procedures, recommended prac- 
tices, and standard symbols for heat 
transmission. Selected references ap 
pear in the appendix, together with 
the names of members of committee 
C-16, under whose guidance the 


standards were prepared. 


Practical Automation 

Compiled by L. R. Birrer, M. G 
MELDEN and R. S. Rice. 84 x 11 in 
376 pp. Published by McGraw-Hill 
Book Co., 330 W. 42nd St., New 
York 36. $7.50. 


\ collection of examples of succes 
ful automation experience, the book 
explains and illustrates the basic phil- 
osophy of automation and details the 
fundamental methods needed to put it 
into successful practice 


Mechanical Design 
Nomographs 

8 x 1l in., 21-pp paperbound collec 
tion of three-hole punched sheets 
Published by Lincoln Electric Co., 
Cleveland 17. S1. 

l'hese ring-bound nomographs open 
flat, a valuable feature in a work that 
is often used. Also, only one nomo- 
graph is printed on each sheet; the 
back of each page is blank. Nomo 
graphs are taken from the Procedure 
Handbook of Arc Welding Design and 
Practice, and other Lincoln design 
literature. 

Each nomograph contains a sampk 
problem worked out with it. The ap 
propriate formula is always included 
and may be used to check the initial 
design made with the nomograph 


Mechanical Vibrations 

BERNARD MORRILL, Associate Prof. of 
Mechanical Engineering, Swarthmore 
College, 91 x 61 in., 262 pp Pub 
lished by Ronald Press Co., 15 | 
26th St., New York 10. $6.50 


\ basic introduction to the theory 
of mechanical vibrations, rather than 
a collection of formulas, this book 
should enable the advanced student 


techniques 


to master mathematical 
permitting full utilization of the sub 
ject’s more advanced literature 

Most vibration problems are mor 


(Continued on page 193) 
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TO BEARING PROBLEMS 


Bunting capability and leadership in the 

field of Cast Bronze Bearings and parts are 
well established and widely recognized. Today 
Bunting offers an equally comprehensive and 
responsible service in the field of Sintered 


Powdered Metal Bearings and parts. 


Bunting’s special knowledge and facilities 
make Sintered Powdered Metal products 
available in many applications not 
heretofore considered feasible. We can help 
you find the simplest answer to your 
individual problem, be it Cast Bronze 

or Sintered Metal. 


A wide range of stock sizes of 
Bunting Cast Bronze and Sintered 
Powdered Bronze self-lubricating, 
plain and flange bearings, thrust 
bearings and bars are available 
from Bunting distributors every- 
where in America. 


Write for catalogs and your copy of the 
new 24 page Bunting Engineering 
handbook of Sintered Powdered 


products and their composition, 
manufacture and application. 


BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
OF CAST BRONZE AND POWDERED METAL 


The Bunting Brass and Bronze Company + Toledo 1, Ohio + Branches in Principal Cities 
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SOLVE BLIND OR OPEN 
FASTENING PROBLEMS 
QUICKLY ... at less COST! 


with the HIGH-SPEED 


CHOBER RIVETING 


ae s SYSTEM 


EXPERT RESULTS even with unskilled operators! 
There's nothing that equals the efficiency of High-Speed 
CHOBERT Riveting. Specifically designed to increase 
production with perfect uniformity in all fastening oper- 
ctions where quality of work and consistent high pro- 
duction are important. One operator the needn't be 
skilled), can complete a rivet fastening operation from 
one side of the work — blind or open assembly — no 
helper is needed. The automatic Chobert Riveting Gun 
is easily operated with one hand, and rivets may be 
set with perfect uniformity... every time! 

It's fast! In one simple operation, a rivet is set, outo- 
matically “bucked” and finished in 2 seconds or less! 
Chobert riveting system meets rigid requirements 
Structural strength of units joined with the High-Speed 
CHOBERT Riveting System meets rigid specifications of 
industrial, commercial, aircraft, military and other ap- 
plications. 


Rivets are available in diameters from 3/32" through 


How CHOBERT. Rivets Work! 


Insert rivet, automatically held 
ready for mandrel ond jaws of 
Chobert riveter, into proper 
size hole 

Press trigger of pneumatic 
riveter. Mondrel drows bock 
exponding rivet to uniform up 


1/4” in aluminum alloys and mild steel. 

High-Speed CHOBERT Riveting is approved and used 
by many of the nation's leading manufacturers of 
industrial equipment, electronic equipment, aircraft, 
missiles, appliances and many other fields. Look into 
the High-Speed CHOBERT way to cut your production 
costs...solve your fastening problem. Send for your 


set and tightness in one com ~ “= 
plete operation. Next rivet is 
automatically readied by Cho- 
bert riveter for use 


Solid, finished rivet is gos ond 


wotertight. Can be used with- 
out seoling pin! 


STANDARD EQUIPMENT 


on thousands of Machine Tó$ols 


Costs only o 
few dollars— 
adds many 
dollors in 
equipment 
volve., 


FOSTORIA 
LOCALITES 


The Precision Light for Precision Seeing 


Available in 
mony standard 
models or 
specially 
designed 
in production 
quontities. 


WRITE for complete cota- 
log of Localite Models 
for every industrial vse. 


Provision for fast, accurate operator 
“seeing” efficiency is vital in machine 
tool design. Fostoria Localites pro- 
vide instantly controlled, high inten- 
sity precision lighting of the work 
area zone. Frictional arm and collar 
disc joints give flexibility of a thov- 
sand positions to direct light exactly 
as needed. Ruggedly constructed with 
heavy duty industrial socket, Levolier 
switch and SPT.2 18/2 rip cord wir- 
ing. Reflector types and arm lengths 
to suit any application. Request full 
information. 


THE FOSTORIA PRESSED STEEL 


CORPORATION, FOSTORIA, OHIO 


locolites ore available through 


tor Light ON the Job 


wholesalers everywhere 


FREE illustrated copy of the High-Speed 
CHOBERT Riveting brochure today! 


7 
Aviation DEvELOPMENTS INC. 


210 So. Victory Bivd. + 
Manufacturers of EIA Self-Locking Quick-Release Pins 


Burbank, California 


PAT. PENDING 


Satisfaction Guaranteed Or 
Money Back TRIAL OFFER 


uO Fittings ore guaran'« ^d !o seal pipe 
thread connections permanently ogoinst all 
oils, practically all known chemicals and anses; 
to seal under high pressures or vacuum; to 
withstand —280° to plus 500° F.; to eliminate 
overlighlening" domoge ond pipe dope. 
Availoble in '4" to 2'5" pipe thread sizes. 

$10.00 Trial Offer No. 1: eight 'A", ten 
4", eight 34", ten Ya" pipe thread WOR 
Fittings 


$10.00 Trial Offer No. 2: eight Y2”, ten 
y”, four 1” pipe thread MOR 
Send order to 


TRUE) SEAL olvision 


Flick Reedy Corp 
2002-04 N. Hawthorne 


Fittings. 


Melrose Park, Ill. 
"Miller Fluid Power'' is also a Div. of Flick-Reedy Corp. 
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New Books 


continued 


precisely and easily stated by mathe 
matics, but analysis of such problems 
often requires knowledge 
than the understanding that empirical 


methods and formulae give. 


a deeper 


I'he book 
provides educational reference material 
that is both succinct and logical. 
here is an interesting section on 
miscellaneous topics: electrical analo 
gies, the mobility method, and appli 


cation of the analog computer 


Technical Aspects of Sound 
Edited bv E. G. Ricuanpsov, B.A., 
Ph.D., D.Sc., 61 x 91 in., 412 pp, Vol. 
IIl. Published by Elsevier Publishing 
Co.; available from D. Van Nostrand 
Co., 257 Fourth Ave., New York 10 
$11.75. 

Under the direction of Dr. Richard 
son, the basic theory of acoustics and 
applications of sound and ultrasonics 
1 team of ex 
perts from the US, England and Gei 
many. Vol. I of this series dealt with 
the sonic range and, in the main, air 
borne sounds. ‘This 
covers the ultrasonic range and appli 
cations, including underwater sound. 


have been compiled by 


second volume 


Subjects are: propagation of sound in 
atmosphere and sea water; ultrasonic 


transducers; ultrasonic applications; 
technique of underwater acoustic meas 
urements and measuring apparatus; ef 
fect of air bubbles in water; broad-band 
sound; 


absorbers for waterborne 


res 


onant sound absorbers, and underwa 
ter propulsion noise from both aircraft 


ind. boats. 


asked me for an hone 


on our product styling today.” 
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You can see the difference 


. not with the naked eye, we'll admit . . 
but put a polished and etched sample of our new FLEXOGRAIN 

phosphor bronze under the revealing eye of the microscope and 
compare it with phosphor bronze strip generally available. 


. nor even with bifocals, 


he scientifically controlled, fine grain structure of FLEXOGRAIN 
is great for severe bending and other complex forming operations . . 
improves fatigue resistance, surface finish and ductility 
. and cuts costly fabrication rejects to a minimum. 
At Riverside-Alloy we bave always been keenly aware of the 
importance of grain size control in determining functional and 
fabrication properties of our alloys. We have been supplying 
fine grain phosphor bronze strip for special applications for 
over 20 years. Now, with our recently expanded, modern facilities, 
we can supply production quantities to meet your needs. 


For detailed information write to Riverside-Alloy Metal Division, 
H. K. Porter Company, Inc., Riverside, N. J. 
pan) c de, imm. 


Y * 


Fle x 
Oc, 
Aen Ran 
- F 


-a Send today for 
Technical Bulletin T-4. 


ALLOY METAL WIRE 
Prospect Park, Pa, 


RIVERSIDE METAL PRENTISS 
Riverside, N. J Ho 


WIRE MILLS 
yoke, Mass 


Hi. K. PORTER COMPANY, INC. 
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OHIO WELD NUTS 


AS THE PRIMARY FASTENERS IN FASTENER 
ASSEMBLIES MEAN..... 


LIGHTNING-FAST APPLICATION 


By resistance welding 


PRIMARY FASTENER 
PERMANENTLY POSITIONED 


No retapping required 


SPLIT-SECOND ASSEMBLY 
OF PRODUCT COMPONENTS 


RN NUT OHIO'S newest | 


weld nut with pilot and 
dual-line projections. Ideal 
in applications where ten- 


sion is against the weld. 


PN NUT Used where a pilot 
for easy locating, a strong 
weld and space limitations 
are important factors. Ideal 
for use in confined corners, 
flanges and narrow chan- 
nels. 


t 


WF NUTS Used where the 
nut serves a mounting pur- 
pose or greater thread en- 
gagement is required than 
is normally provided by 
other type weld nuts. 


SN NUT Used where assem- 
blies are being spotwelded 
together and a piloted nut 
is required. 





Made possible by pre-attached 
primary fastener 


WS NUT For applications on 
rugged assemblies where it 
is necessary to anchor nut 


securely in blind location. 


RH NUTS Used where it is 
desirable to have the body 
of the nut go through the 
sheet or where extra long 
thread engagement is need. 
ed. 


WW NUTS Used where a 
hermetic seal is required to 
prevent leakage of air, gas, 
water or dust on blind loca- 
tions. 


ND NUT Used where a 
large nut is needed for 
bridging or joining two 
sheets or for extra strength. 


OVER 50 YEARS OF BETTER FASTENING 


SAMPLES AND !NFORMATION 
AVAILABLE ON REQUEST 


THE OHIO NUT & BOLT CO. 


41 First Avenue è Berea, Ohio 


Foster’s AUTOMATIC Quick Detachable Coupler 


CUTS YOUR COUPLER COSTS 
ON HEAVY DUTY WORK 


Smaller and Lighter Than Most 
Light-Duty “ball-type” Couplers 


THE FOSTERMATIC 
“BULLDOG” GRIP 


“Dogs” are contoured 
to grip 41% of plug 
locking surface. 


“Dogs” instead of 
“balls” lock steel against 
. . hold tighter, 
without leakage . . . posi- 
tioned by ‘‘floating steel 
carrier” which absorbs 
vibration of pulsating air, 
Chrome sleeve is of stress- 
proof, heat treated steel to 
withstand roughest treat- 
ment. The Fostermatic is 
right for 90% of all uses, 


steel. 


Send for New Catalog Data Book #110 — No Obligation! } 


éu-SFOSTER MFG. CO., INC. 
” 2850 Gravois +  S$t. Louis 18, Mo. 
FOS. 5356 


Consult Ney’s Engineering 
Dept. on any problem 


PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS 


involving precious metals to 


improve your products. 


THE J. M. NEY COMPANY 
P.0. B0X990 DEPT. J HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


NEYS SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS 


NEYS SMALL 
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OUR READERS 
SRT s eoo nn 


Letters should be addressed to the 


Editor, Product Engineering, 330 
W. 42 St., New York 36, N. Y 


Another Look at Salaries 
l'o The Editor: 


This is in reply to vour response 
o Mr. Singers letter (Oct. 21, p 


5+): You note that the EDC’s survey 


] ^m, 
evealed a 25 iverage increase in 
ilary from 1953 to 1956 while the 
Department of Commerce reported 
12% rise for all wage and salary em 
ploves during the same period. A 
direct mparison of this tvpe is not 
iid In the first place the normal 


ituation is for a journeyman crafts 


man's wage rate to remain constant WHY PUMC 
throughout his career, ex ept as it 


might be increased bv blanket in 


reases On the other hand, the 
normal situation is for an engineer's 
salary t 


o increase during most of his 


career even in the absence of am 


blanket increases during that period DIFFERENCE 
In periods in which blanket increases 


ire granted, the engineer's salarv is 
expected to rise by the additional 
imount of those blanket increases . . e 

Beyond that, a survey, like the EJC ein reciprocating — 


urvey, which compares the average 


Darcova 45° Bevel Type Pumcup 


@in air and hydraulic cylinders 


salary of a more or less random sample 
m With Darcova Pumcups in your cylinders, there's less fluid 
slippage. High volumetric efficiency is maintained and 
Pumcups outlast other packings at least 5 to 1! There's less 
down-time! Lower power cost! Smoother operation! Less 
maintenance and replacement! 


quantity in some other vear, in which 
the engineers surveved in the two 
periods are not the same individuals, 
vields a number which has very little 


tatistical significance Longer life is the result of truly advanced cup engineering, 


Despite this disagreement over sta including 100% nylon composition, plus a choice of types, 
tistical procedure, I do agree that be- textures and precision sizes to exactly match fluid, cylinder, 
ginning engineers’ salaries—I consider pressure and temperature conditions. 
this a much more significant param These same factors contribute to prolonged high efficiency by 
eter than the average of an assorted permitting full advantage of the “cup principle". Thus fluid pres- 
group group of engineers—have been sure always keeps Pumcups snug against cylinder wall, despite 
rising substantially faster than factory eventual wear, while the total frictional load is minimized. 
wages during the period from 1953 to Send for Bulletin 5503. It will give you a// the facts. 

1956 


this is 


However, it is significant that 
the only period in the last 10 


vears during which this condition has DARLING VALVE & MANUFACTURING co. 


existed There are also indications Williamsport 25, Pa. 
that that condition no longer exists 


In my Opinion, vou too have drawn 


some rather sweep-conclusions based TRADE MARK 


upon a short, unique period of time z LA = 


\ second point is that you once 
igain refer to antipirating agreements 
(Continued on page 197) 
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Hold irregular workpieces rigidly 


by nesting them in CERRO ALLOYS 


n the lorge cylindrical hole, 

mpercture ond non-shrir tter is filled with molten Cerro 

ties in CERRO ALLOYS y. After grinding the bucket, it is 

n excellent nesting motrix in g removed from the fixture by melting 
hucks and fixtures for irregular shaped out the matrix in hot water. In such 
pieces. The illustration shows how a applications the low melting tem- 
jet engine “pinetree” turbine bucket perature of the Alloy eliminates all 
can be held snugly in o special fixture danger of annealing or burning the 


for grinding. After locating the bucket workpiece 


for further information 


CERRO DE PASCO SALES CORPORATION 
52 E. 50th Street, New York 22, N. Y. 


More Always 
Convenient Available 


oO 
Phe Color Tella The Thickness 


12 Colors 12 Thicknesses 
Custom Shapes To Your Specifications 


Saves Time e Saves Money 
in Production & Maintenance 


Write for Samples and Literature 
or Mail Blueprint for Test Sample 


INDUSTRIAL 
PRODUCTS SUPPLIERS 


201 South Dean Street 
Englewood, N. J. 
LOwell 7-0900 


A MICRO-FOG LUBRO-CONTROL UNIT AUTOMATICALLY 


@ Removes damaging solids and liquids 
from the air stream 
@ Regulates the air pressure 


@ iniectsa finely divided oil fog into the air stream 
coating all lubricating points with a continuous 
film of clean, fresh oil 


WRITE FOR NEW NO. 800 CATALOG © 3403 South Elati Street, Englewood, Colorado 


WwW 7 


TYPE DRIV-LOK PIN 


EITHER 
"TT" 


Permits Automatic 


PERCHE Feeding 


Identical ends of the Type “U” DRIV-LOK Pin have a 
short pilot which permits easy insertion of either end 
into the hole. Result: Type "U" Pins can be fed 
automatically, or, because the operator need not 
examine the pin before insertion, manual feeding is 
faster and easier. Full length parallel grooves pro- 
vide maximum locking effect. Typical applications 
include keying gears, collars, knobs, handles to shafts. 


Write for the NEW DRIV-LOK Catalog. Contains 
full details on DRIV-LOK Grooved Fasteners. 


DRIV-LOK PIN COMPANY 
Established 1935 
723 Chauncy Street, Sycamore, Illinois 
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Our Readers Say continued 


employed by aircraft companies I 
seriously doubt that this condition still 
exists except in a very few situations. 
[he Boeing Airplane Co., at least, in 
effect completely disavowed these prac 
tices in May, 1956. At that time, 
Boeing advised us that they would no 
longer request permission from any 
member company in the Aircraft In 
dustries Association to negotiate with 
those companies’ employes, nor will 
they honor any request from those 
companies not to negotiate Further, 
whenever Boeing receives any request 
from another company for permission 
to negotiate with the Boeing employe, 
Boeing will advise the requesting com 
pany that no permission 1s required 
\lthough the restrictive antipirating 
agreements of the Aircraft Industries 
Association were properly subjected to 
vigorous criticism for |i number. of 
years, I believe that fairness requires 
that note be taken of the fact that 
most of these practices have been dis 
continued Ihe fact that certain 
smaller companies, usually vendors 
may still gratuitously refuse to negoti 
ite with a prime contractor’s engin 
does not alter my belief that 
majority of these antipirating 
ments are no longer being honored in 
the aircraft industry 
Dan N. HENDRICKS, |R 
President, Seattle Professional 


Engrg. Employes Assn 


Buckling Rigidity 
To the Editor: 
Not too long ago, you ran an article 


about increasing the binding and 
buckling rigidity of sheet metals (Apt 
57, p. 199). The method described 
was to shave the surface into a pat- 
tern of elevations and projections that 
would give no preferential axis of 
inertia. The developer was given as 
the Calsttan-Technik, Frankfurt, West 
Germany. 

In 1943 or 1944 while working in 
the Stress Section at Curtiss Wright 
Corp. in Buffalo, we were asked by our 
production engineer to evaluate sheets 
of metal that had been formed into 
various patterns by Rigidized Metals 
Inc., of Buffalo. Some of the deep 
patterns were remarkably like those 
shown in your illustration. Others 
were much less extreme, but the prin- 
ciple was the same. Our studies con- 


(Continued on page 199) 


MEET PROBLEMS LIKE THESE 
WITH NEW ROGERS PHENOLICS 


Rogers’ new RX 460 is a mineral-filled impact phenolic molding 
compound that combines high heat resistance (450°F. and bet- 
ter) with excellent arc resistance. Its uniform pellet size and 
uniform rate of pour adapt it to low cost automatic molding 
operations. It may also be automatically preformed. 

Also newly available is RM 4100, a phenolic sheet molding 
material that combines arc, flame and heat resistance with me- 
dium high impact strength. It offers advantages over laminates 
in that both flat and shaped parts can be compression molded 

Preliminary data sheets on both materials are available. Please 


write Dept. E, Rogers Corporation, Rogers, Connecticut. 


CORPORAIION 


ROGERS, CONNECTICUT 


DUROIDS « SHOE MATERIALS « ELECTRICAL INSULATION « PLASTICS + RUBBER - FABRICATING » DEVELOPMENT 
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WITH DOUBLE BALL BEARING SWIVELS 


. a complete line for light industrial or institutional 
applications, designed for long life service. Renewable 
rubber tired wheels of finest grade compound. 


Superior NOISELESS CASTERS 


30 Series 48 Series 50 Series 


Swivel Caster Swivel Caster Swivel Plate Caster Swivel Caster 


With Wheel Brake 


uv 


31 Series 49 Series 51 Series 53 Series 
Rigid Caster Rigid Plate Rigid Plate Heavy Duty 
Caster Caster Rigid Plate 


It you have a special 


and load carrying 
requirements. We will 


High grade 
grease lubrica- 
tion resists 
heat, hot water, 
live steam... 
also withstands 
sub-zero temp. 


Center forks 
and bearing 
races of heavy 
gouge steel 


High efficiency 
treads... top 
quality rubber 


PALMER, MASSACHUSETTS 


| J 

caster problem send F 

Ere A Jarv 5 NP Jarvis, Inc. 
| D 
i 


be glad to help you. 


REPUBLIC 


VALVES 


INDUSTRIAL * CHEMICAL + AIRCRAFT 


10,000 psi WORKING PRESSURE 
FORGED BODY 


One-piece, stainless steel, forged body and 
stem guide, with no brazing or welding 
can't leak or come apart. Has 
many uses in water, gas, oil, 
and vacuum service 
Proofed at 25,000 psi for 
10,000 psi working pressure, 
to 200? F. Semi-needle stem 
of hardened stainless steel 
Available with graphited as- 
bestos or Teflon packing 
Easy grip handle. Panel mounting. Female 
up to !$" 


pipe connections, sizes 


Ask for new catalog No. 654, showing en- 
tire line 


Distributors in principal cities coast fo coast 


CHECK RELIEF PLUG GLOBE NEEOLE 


di B S m 


REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD © CLEVELAND 11, OHIO 


In Canada: JARVIS & JARVIS OF CANADA, 1744 William St., Montreal, Quebec 


INSULATED WIRE 


that will withstand 


€ Available in outside diameters 
of .04 to .32 


@ One or more wires insulated 
with a pure mineral swaged 
into a metal tube. 


€ Can be sharply bent. 


€ Sheath can be welded without 
loss of insulation. 


€ Available in a variety of 
sheath metals with thermo- 
couples and other wire ma- 
terials, 

è Complete thermocouple probes 
available using this material 
made to your requirements 


WRITE FOR BULLETIN M-1 


315 NO. ABERDEEN ST., CHICAGO 7, ILLINOIS 
Sales Representatives throughout the United States and Canada 
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TAKE 
YOUR 
PICK! 


Special 
Chromalox features 
solve 3 spot 
heating problems 


FLEXING 


pring strain reliever of high tempera 
ture stainless steel for applications in 
which cartridge heater leads flex. High 
tensile spring, mechanically locked to 
heater, covers lead wires a distance 
sufficient to distribute stress 


MOISTURE 


Morsture-resistant flexible brass con 
duit protects lead wires of cartridge 
heaters operating in presence of steam 
water, oi! and vapors. Also offers added 
protection from flexing, vibration and 
mechanical damage 


ABRASION 


Flexible brass conduit protects car- 
tridge heater lead wires against abra- 
sion from other moving parts and from 
accidental mechanical damage. Safety 
factor where lead wires are exposed to 
machine operator 


FREE BULLETIN! 


CHROMALOX 
ELECTRIC 
CARTRIDGE 
HEATERS 


Get the fuli story. Call your Chrom 
alox Representative or write today 
for Bulletin 850 


C-2101 


Edwin L. Wiegand Company 


7535 Thomas Boulevard - Pittsburgh 8, Pa. 
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Our Readers Say continued 


firmed that the binding and buckling 

strengths were greatly increased. Prob- 

lems, in the heat of wartime produc- 
I 

tion, evidently precluded any wide 

spread changes to permit use of the 

material; but our idicated 


ippreciable weight savings if the pat 


ilculations i1 


terned sheet could be used. 

Later, while at Bell Aircraft Corp., 
| did use a sheet with a smaller pattern 
is flooring material in a helicopter with 
some success and weight saving I 
have recently noted that the De Havi- 


land “Otter has a 
Doubtless there are numerous other 


similar floor. 


tructural applications in this country 
ind I have noticed many instances 
where patterned metals have been used 
for decorative purposes. 


Ricuarp K. Korecier 
Williamsville, N. Y. 


Work Overseas 
To The Editor: 

Your article in the September 16 
Design Edition, concerning the Engi- 
neering situation abroad, was very 
interesting. I am interested in Euro 
would like 
If possible I 


correspond with some 


pean employment and 
some more information. 
would like to 
American Engineers who are employed 
Some 


of the questions I have in mind are 


) 


in Europe, Australia or Brazil 


1. Would a speaking knowledge of 
the language be a prerequisite? 
Would other engineers resent the 
import of a foreigner? 

Would these companies pay some 


of the moving expense (family 
Can you retain your 
ship? 
Would you be 
European income tax? 

RicHarp K. Dovey 


Orangevale, Calif 


subject to US and 


\ speaking and reading knowl 


edge of the language would 
definitely be a prerequisite with 
the majority of foreign com- 
panies 

A company that had several 
foreigners on their staff would 
be less likelv to resent the im 
port of an American engineer 
However, be it Paris, Maine, or 
Paris, France, prejudice is 
strictly a personal matter and 
must be judged accordingh 


(Continued on page 201) 


ANYTHING 


Perforated Metal 


For ANY requirement in 
perforated-metal sheets, 
plates or parts, you'll do 
well to contact DIAMOND. 
Forty-three years of widely 
diversified experience and 
ample manufacturing facil- 
ities assure unsurpassed 
quality and delivery — at 
competitive prices 


Our 32-page catalog, No. 
39, illustrates a complete 
line of round, square, ob- 
long and ornamental patt- 
erns with unit openings 
from .020" to 9.50" in di- 
ameter. Specifies hole sizes, 
percentages of open area 
gauge limits, etc.; shows 
many modern applications; 
gives all the information a 
designer needs to make a 
quick, accurate, selection. 


Write today, for a free copy of 
Catalog 39 and tell us about any 
present or prospective require 
ment. Our experienced engineers 
welcome opportunities to make 
money-saving suggestions without 
charge or obligation. 


DIAMOND MFG. CO. 
WYOMING "2" pA. 


West Coast Plant 


DIAMOND PERFORATED METALS CO 


17915 So. Figueroa St, Gardena, California 
Los Angeles Area 





minate 
to cut 
weight 
by 25% 


.- LESS MATERIAL 


. LESS MACHINING 


How can we do it? By *''slim-inating!" 


By using minimum bar stock 
extruded or shaped by specially 
designed mill rolls—ring parts of 
almost any section can be formed, 
flash-welded with savings in cost and 
weight. Expanded to accurate 
diameter, parts need little, if any, 
finishing and the welded joints are 
as strong as the parent metal. 

Let us study your ring 
requirements with cost 

reduction in mind. Send 

sketch or print. No obli- 

gation to you, of course. 


FREE — illustrated Rings Catalog shows 
methods and successful cases where costs 
were cut. Write for your copy today. 


DRESSER: 


Manufacturing Division 
119 Fisher Avenue, Bradford, Pa. 


Industrial Engine Application 


One Lever 


DOES IT ALL 


CONTROLS. SPEED AND 
DIRECTION OF TRAVEL 


NO GEAR SHIFTING 
NO CLUTCH WORRY 
MORE WORK PER HOUR 
REDUCED MAINTENANCE 


FUNK 


rever G matic 
DRIVES 


Other Funk HYDRAULIC CONTROLLED REVERSING 


| Products CLUTCH with TORQUE CONVERTER 
4 Incorporate FUNK’S REVERS-O-MATIC in 


\ your moving ¢ quip! ment for maximum effi 
clency Speed and directi n of travel [OI 
ward and reverse or lift and lower — can b« 
easily controlled with ONE LEVER or foot 
Funk Standard pe d ils Converter elimin ites shock ind mt l 
Power Take-Off tiplies engine torque more than 200% to 


broaden the h.p range 

Our Standard Flange System affords 

ited combinations of FUNK MODULAR 
POWER UNITS. -s FUNK Engineers make 


specific recommendations 


FUNK E77 
ML. COFFEYVILLE, 


Reduction AIRCRAFT CO. KANSAS 


DIMCO-GRAY Stock plastic 
KNOBS...HANDLES 


iuui] NO TOOL CHARGE! 


le yie - 
je E a | | Wide selection of stock knobs, han- 
eoedz dles and plastic parts available without 
, tooling cost to you! Many minor changes, 
(color, design, inserts, threads, special 
materials, etc.) can be made to meet your 


WRITE FOR THIS requirements. 
COMPLETE CATALOG! 


DIMCO-GRAY COMPANY 


206 EAST SIXTH STREET © DAYTON 2, OHIO 
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Our Readers Say continued 
3. It is highly unlikely that a com 
pany will pay for your moving 
A native-born citizen working 
for a foreign company will not 
lose his citizenship if he fol 
lows the State Dept 
ments of 


require 
making periodi 
visits to the American Consu 
late. A naturalized citizen will 
lose his citizenship if he re 
mains longer than 3 years in 
the country of his birth, or 5 
years in anv other foreign 
country. 

In most cases vou reside 
ibroad for mor than 18 
months, up to $20,000, earned 
by you for personal service 
may be excluded from vour 
U.S. income tax return In 
ternal Revenue Code lI¢ 
You will however, be subject 
to all tax laws of the country 
wherein vou reside.—Ed 


Filling a Need 
To The Editor: 
Add mv 


many others vou have received since 


congratulations to the 
vour rejuvenation of PropucTt ENGI 
NEERING You are filling a real 
need in the design field with the R and 
I like particularly the fea 
tures “Points of View” and vour 


D issue. 


editorials 
‘Trends in Appearance Design” wil 
in Machine DX 


sign given at Antioch as an aesthet 


state-the-issues" type 
be used in the cow 


leavening to all the mechanical detai 
they studv in design of elements 

Myatt 

Associate Professor of Engineering 

Antioch € olleg 

Yellow Springs. Ohi 


machines Dowarp | 


aear ” 
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MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 
New Hampshire Ball Bearings, Inc. 


CONTACT ANGLE 


Contact angle is the angle 
plane perpendicular to the 
axis and a line connect 
points on a given ball wh 
makes contact with the 

he bearing is sub 

thrust load. In Fig. 

angle is represented by 
significance of the contact ang 

vealed by an examination of the forces 
present in a thrust 


rit 


loaded bearing. 

"ig. 2, a simplified 
Fig. 1, the shaft and innei Y 
bination ar« represented b: ‘ arg Value 
a, the “working diameters” 3 pounds 


and represented by th : 

d pre € A s € sin 20 

bers at b, and the ite : 
lerre 


sented by the tapered cup c. 4 » degree 
! ia 


8.78 pounds 


The contact angle is 
epresents a three iim 
ture with as many e 


is there are Dalis 


The primary concen 


e amount ol 


comp 
'h rod 
ce with which a g 


against the raceways 
be calculated by 


allelogram of fore 


The sides T a: 
tities, and diagona I 
um of T and R. Furthe 


sum of the 


thi 
he balls equals 
yn the bea ng 
lal component 
Vector B, tl 
the raceways 
to vector T, the 
varies signincantl 
the size of the cí 
proportiona 
oad component 


nt 


act 


aivectiv 


DESIGNERS HANDBOOK OFFERED 
FREE TO ENGINEERS 


tional to the si! 


Example ! : ae 


A beari 


balls i! 

have an axial load component of 

pounds, since a thrust load is 

equally by all the balls. WI 

axial component on each ball i gi rs, draftsme? 
three pounds, the actual comp i d chasing agents. 
force, or squeeze, felt by the ball and Write to: New Hamp- 
raceways is considerably greater tha shire Ball Bearings, Ine., 
this value. Peterborough 1, N.H. 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
District Offices: Pasadena, Calif.; Park Ridge, Ill; and Great Neck, N. Y. 





a) TS TA VN SPECIALISTS IN- 


Pr RA GNE LT 


Any Size — any 
shape. Light 
Weight, Tough, 
Flexible. Oper- 
ate under High 
Pneumatic Pres- 
sure. Resist cor- [fi 
rosion. Immers- {a 
able. Insulated 


with Silicone « o9 
Rubber, Neo- 3? | 


prene. Meet 


USAF Specs. E. 
Write or call te I 


Electro-Flex Heat, Inc. 


83 WOODBINE ST.. HARTFORD 3, CONN 
(CHapel 7-2401) 
Send for your catalog of 
standard heating elements 


today! 


Machine tool designers solve hydraulic 
tubing problems with flexible NYLAFLOW 


e Parts and components selected by e NYLAFLOW Pressure Tubing is à DISPLAY ADVERTISING 

machine tool builders must meet the tough, flexible polyamide tubing with © Arouses Interest ® Creates Preference 
strictest specifications and performance this unique combination of performance DIRECT MAIL 

requirements. POLYPENCO® Nylaflow characteristics: © Gets Personal Attention © Triggers Action 


> y > > è $ 

Pressure Tubing was chosen for the € High pressure rating af low cost After your prospect hos been convinced by 
hydraulic wheel dressers and compen- Display Advertising, he still must oct. A 
personalized mailing piece, is a power- 
ful action-getter. Send for our Industrial 
Direct Mail Catalogue, 150 lists available 


€ High resistance to flex and vibrational 
sator units of the grinder shown above fatigue 


or S nportant ) i ; a 
for these ir portar reasons Mechanically strong—resists abrasion 


a 3 and impact 
high strength (pressurized at. 500 psi) : : 
vith f df ad ! liol € Corrosion and chemical resistance 
with relatively small size and light 


€ Serves wide temperature range: as low 
as — 100 F., up to 4-225 F. 


€ Will not embrittle in storage 


e Available in two short time burst pres- 
sure ratings— 1000 psi (Type T) and 2500 
psi (Tvpe H) O.D. sizes VR 6’. Vi" 


| H 


Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 
Information on ¢ racteristics, properties, appli- 
cations, tubing accessories and installation tools is ——— ——— — ———— — —— — — — 


i in new NYLAFLOW Bulletin. Write for McGrew Mili Peblishing "p 


330 West 42 $t., N. Y. 36, N. Y. 


Pleose forward my free copy of the McGraw 


THE POLYMER CORPORATION OF PENNA. ———— ER 


Reading, Pa. POLY PENCO' | Nome 
Export: Polypenco, Inc., Reading, Penna., U.S.A. Y 


outiinct 


your copy today 





Company ——————————————— 


| 


Address —————— 


hya NO 
POLYPENCO Nylon, POLYPENCO Tefiont, NYLAFLOW, NYLATRON® GS PONT TRADEMARK ~~ 
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PRESS 
PREVIEWS 


Clifton Precision to 
Double Capacity 


Clifton Precision Products Co., 
Inc. Clifton Heights, Penna. has com- 
pleted arrangements to purchase a 
33,000-sq-ft plant at Colorado Springs, 
Colo. The plant will approximately 
double the company's capacity to pro 
duce synchros and electromechanical 
components for aircraft and missile 


instrumentation, guidance and con 
trol. 


Modern Plant for Helipot 


Helipot Div. of Beckman Instru 
ments, Inc. has officially. dedicated 
its $3-million facility in Newport 
Beach, Calif. In construction for 
more than a year, the 15¢ ,000-sq-ft, 
ultra-modern building houses manu 
facturing and administrative opera 
tions for production of Helipot’s 
principal product, the helical po 
tentiometer Atmospheri ontrols 
govem temperatur: humidity nd 
dust for the precision manufactur 


| 
and assembly operations \ 
| 


luminous ceiling provid 


> manutactured 


to assembiv, 


gm d 


General Mills Creates 
Nuclear Equipment Dept. 


General Mill has formed 
Nuclear Equipment Department (as 
a part of the company's Mechanical 
Div.) to climax nearly a decade of 


(Continued on page 205) 


| HEADQUARTERS FOR 


E 


TIMEMR 


From ANY point 


...its HAYDON 


for timing devices 


If you're looking for a complete product line that includes 
Timing Devices for every application requirement and, 
in addition, features the highest quality and most 
advanced design at the lowest possible cost, HAY DON 
has it! And all Haydon timing devices incorporate the 
famous Haydon hysteresis and/or inductor timing motors 
available for 50, 60, and 400 cycle and DC power supplies. 


If you're looking for a complete service to meet all your 
timing needs, HAY DON offers fully integrated engineering 
and manufacturing facilities ready to take your timing 
projects right through from design and development 

to finished product! 

And if you're looking for a complete Field Engineering 

Service to make all these facilities conveniently available, 
you'll find there's a HAYDON Timing Specialist in 

your area, a man fully qualified by training and experienc 
to help fill your Timing Device needs. Why not phone him 
today and make an appointment to discuss your requirements 


HAYDON 


AT TORRINGTON A SUBSIDIARY OF GENERAL TIME CORPORAT N 


HAYDON Manufacturing Company, Inc. 


3136 ELM STREET, TORRINGTON, CONN. 


TIMING 
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SMITH CAM FOLLOWER 


IS USED BY. 


a new TAP-LOK Self-Tapping INSERT 
designed to Aircraft Standards 


ier. 


a 


- gs) 4 
RWW boni 
Í 


e h 


a -— 
pote 
Ue 


i. did 
The photo shows the CR-35 
self-propelled BANTAM 


steel col 


This illus- 
strates eose 
with which 
SMITH Com 


Crane handling 


Acting on the request of many industrial design 


engineers for a TAP-LOK 


INSERT that meets 


aircraft standards, we now offer the H-Series IN- 


unms for a Chicago indus- jw 


trial plant. Insert at left & Ps 
(above) is the Standard Type CTA 
SMITH CAM FOLLOWER, while the 


insert at bottom (right) is the Swing 


Followers corry 
heavy loads 


Assembly in which this Cam Fol. 
lower is used. It can be seen im- 


mediately within the white circle. 


SERT. Design features are: 


THE SMITH BEARING CO., INC. 
STATION A, P.O. BOX 1119 @ TRENTON, N. J. 


1. Three holes in pilot provide bal- 
anced thread-cutting action. 

2. Truncated external thread roots 
allow 20% more wall thickness with 
proportionately greater insert 
strength. 

Internal threads supplied full length 
of insert to Class 2B or 3B specifi- 
cations as required. 
The new insert works on the same principle as 
the regular slotted TAP-LOK INSERT. It is driven 
into the hole with the standard TAP-LOK INSERT 
DRIVER 
the insert cuts its thread into the base material. 
The H-Series TAP-LOK INSERT 


is furnished in 


Adequate chip flow is provided while 


three standard 
lengths in case-hardened cadmium- 


x Accurate, Constant Cylinder 
Speed Control 


* Compact Rugged Design 
+ Simple, Easy Speed Selection x For Air, Oil or Water Applications 


Pneu-Trol Speed Control Valves, are widely 
used in hundreds of control applications be- 
cause they combine in a short, compact o 
a tapered fine thread needle for extremely 
accurate air or oil flow control and a floating 
retro ball check, which permits full flow in 
the opposite direction etro ball floats in 
most sensitive position to its seat, requiring 
only a slight differential pressure to fully 
open or close it. 

Needle design permits maximum flow ca- 
pacity in the controlled direction. Metal to 
metal needle and ball seats insure long 
trouble-free service. Simple, practical “O” 

land structure eliminates troublesome leak- 
ng. Valve bodies machined from hex brass 
or aluminum for 2000 psi working pressures; 
steel and stainless steel for 5000 psi. Made in 
5 female pipe sizes — 1%” to 34”. ATTRACTIVE 
PRICES . . . IMMEDIATE DELIVERY. 


Write for illustrated circular and prices. 


LL -Trol DEVICES, TM 


ATING 


plated steel, or stainless steel —for 
self-tapping into aluminum, mag- 
and 


nesium other structural ma- 


terials. It accommodates standard 
threaded fasteners without danger 
of stripping and withstands vibra- 
without loosening. It has 
maximum pull-out strength limited 


only by the nature of the base 


uon 


material 


GROOV-PIN 
CORPORATION 


Send now for our new 
folder, giving further 
information on the 
new H-Series TAP- 
LOK INSERT 


1123 Hendricks Causeway, Ridgefield, New Jersey 
TWX: Cliffside 26 
IN CANADA: Metal and Wood Fastening Devices Co., Valois, Montreal 
Also manvfacturers cf Groov-Pins for positive locking press fit 


AVENUE * CH 
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Press Previews continued 


Design and ) 
designing and building remotely con Development 
trolled devices for “hot cell” work. Engineers: 

In announcing the new depart 


P uw 
ment, Zeus Soucek, general man- Check your SPRING a 
ager of the Mechanical Div., pointed DESIGNS with 


out that the company's nuclear op- 


erations represent a million-dollar The I-S short run department can save you 


busines: Next vear,” he said, "this time and money in the planning stage or whenever 

is expected to increase. We have production quantities required are limited. 

thorough experience, and we have Precision springs in small lots are produced quickly 

good patent protection on "T and economically... designers can check springs 
manipulators. Now, by creating a spe for p rformance and design prior to ordering production 
cialized department, fixing respon- is. If you have a problem, ask I-S specialists for a 


À i 5 recommendation on your specific spring applications, 
sibility and separating personnel, we're 


paving the way for expansion. 

Initially, the new department will : : : 
concentrate on further development Specify I-S Beryllium Copper Springs 
bes i i i for High Strength and Endurance: 
aesig anc ianuta l I l e ‘ d 
bakai Eo a For further information on |-S Micro- 

Eo E Uy Processed Beryllium Copper Springs, 
consult Sweet's Product Design File 
or write for our latest Catalog 


use in nuch and reactor 
Plans cal g 


products in the near future. At pre » ! SESS a 
| : r-- PROCESSED" 

ent, the Nucl Equipment Dept E : = 

is working with many of the pow 


companies now building or planning 


nuclear generating plants. In the next 


INSTRUMENT SPECIALTIES CO., INC. 
234 Bergen Blvd. « Little Falls, N. J. 


Telephone: Little Falls 4-0280 


few years, such plants are expected te 
develop inte major market for the 
Mechanica! Arm and associated nu 
clear handhng eq iipment 


Westinghouse to Start 


New Plant E egeL 


Constructiói Í Westinghouse 


Electric Corps new multimillion-do! HIGH FREQUENCY 


lar power rcuit-breaker plant o Induction 

Trafford, Penna. will begin in earh p 

1958. The ‘Trafford plant will be : HEATING UNITS 
one-story structure with 241,001 sit 
ft of manufacturing space. Son | 4 ANNEALING 
It is mechanically impossible E HARDENING 
to use any Torque Wrench i i A: , SOLDERING 
will staff the pla Ihe st with adapters or extensions *, A MELTING 


employee iding about 


hourly ar 5 ilaried p 


being built as Westinghouse fac (with accuracy) unless that 
t 


biggest backlog f orders for sv Torque Wrench has a positive, 


gear equipment its histor built-in, fixed load position. 
This essential factor of ac- 


Blower-wheel Company curacy, misunderstood or 


la ignored in the design and 
Expands Facilities manufacture of some tor- 
i T i que tools, can complete- 
Nearing completion is the 4-vea 
ly defeat their purpose. | » LEPEL Electronic Tube 
GENERATORS—1 KW) 2): KW 
Morrison Products, Inc., Cleveland / SKW; 10 KW: 20 KW; 30 KW; 50 KW 
75 KW: 100 KW 
LEPEL Spark Gap Converters 
for heating and air-conditioning and 2 KW; 4 KW; 7': KW; 15 KW; 30 KW 


$750,000 development program 
manufacture: f blower equipment 


safetv guards for grinding tools 


Major work now in progress should A White gor Torgae Manual 


> x Y f } ^C Lu V with formulae tables and explana- 
result in automati production of end et tions fer correct use of adapters 


i j i LEPEL HIGH FREQUENCY 
rings for blower wheels, automatic and extensions. 

LABORATORIES, INC. 
transfer procedures for blower-whee TEAU a ae SSth STREET ond 37th AVENUE, WOODSIDE 77 


" ^ Y 
presses, and other automatic devices. A00/SON [QUALITY] 1 /NOrS — — ees, 3 


ATA 


A 
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SEARCHLIGHT SECTION 


EMPLOYMENT: 
BUSINESS: 


“OPPO 


$2.10 per line, min. 3 lines 
payment count 5 average words as a line 

Position Wanted undisplayed rate is 
above rates, payable in advance 

Bow Numbers count as one additional line 


Diacount of 10% 
for 4 consecutive insertions 


TUNITIES 


—— RATES——— 


To figure advance 


me-half of 


if full payment is made in advance 


Adv 


:EQUIPMENT 
:USED OR RESALE 


DISPLAYED 


Equipment Wanted or For Sale Advertisements 
acceptable only in Displayed Style 

The advertising rate is $19.50 per inch for Equip 
ment and Business Opportunity advertising 
appearing on other than a contract basis. Contract 
rates quoted on request 

Employment OPPORTUNITIES 
subject to Agency Commission 


$31.20 per inch, 


Send New Ads or Inquiries to Class. Adv. Div. of Product Engineering, P.O. Box 12, N.Y. 36 


APPLICATION ENGINEER 


Prominent heavy machinery manufacturer, located Midwest, has excellent oppor- 
tunity for man with at least three years experience in internal combustion engine 
application engineering as related to fluid flow design of cooling water, lubricating 
and fuel oil, and air piping in power plants. Must have ability to calculate size of 
auxiliary pumps, coolers and so forth. Some knowledge of machine design and 
engineering mathematics essential. Must be able to handle all application engi- 
neering required by engine contracts. Write, stating age, experience and salary 


expected. Replies strictly confidential. 


P-6602, Product Engineering 
620 N. Michigan Ave., Chicago 11, Il! 


CHIEF ENGINEER 


Machine Design 


Aggressive, creative midwestern manufacturer of 
mechanical power transmission equipment has at- 
tractive executive position for practical, mechanical 
engineer whose ability to deliver can match com- 
pany's. Strong financial condition and excellent 
nationwide distributive system demands that this 
publioly-owned company ktep engineering ‘‘ahead 
of the parade." The man who qualifies holds an 
ME degree and has a minimum of 10 years ex- 
perience in the design of transmissions and ma- 
chinery He should be able to justify a $20,000 
starting salary, with usual extras 


P-6751, Product Engineering 


620 N. Michigan Ave., Chicago 11, Il 


ENGINEERS 


If you have been looking for an Employment Agency 
that is skilled in the STATE OF THE ARTS of 
Technical Recruitment and RELIABILITY OF IN. 
FORMATION concerning positions, why not com- 
municate with us at once! ALL POSITIONS FEE 


PAID. 

FIDELITY PERSONNEL SERVICE 
1218 Chestnut St. Phila. 7, Pa. 
NATIONWIDE COVERAGE 


YOUNG ENGINEER 


Two or more years experience with electro-mechani- 
cai contro! devices and design. Bachelor of Science 
degree in Electrical Engineering from accredited 
college or university required. Salary open Write 
personnel director 


AUTOMATIC VOTING MACHINE CORPORATION 


Jamestown, New York 


SENIOR PROJECT ENGINEER 


$14,000 plus per year 
some 20 engineers in 
A à And 


the flelds of 
al ar have ad 
pany client a es a 


MONARCH PERSONNEL 
28 E. Jackson Bivd Chicago 4, Illinois 


W ben Answering 
BOX NUMBERS... 


to expedite the handling of your correspondence 
and avoid confusion, please do not address a single 
reply to more than one individual box number 
Be sure to address separate replies for each adver- 
tisement. 


REPLIES (Bow No.): Address to office nearest you 
c/o This publication Classified Adv. Div 
NEW YORK: P. O. Boz 1? (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 





POSITION VACANT 


Design Engineer with trailer experience for 
| fabricating shop. Permanent position, at- 
tractive salary, other company benefits. An- 
derson-Dunham, Inc., P. O. Box 431, Minden, 
La 


POSITION WANTED 


Research Engineer wants responsible position 

small or medium size manufacturer. Three 

years Research Engineer, six years 

Test Engineer BSME. Will relocate. PW- 
, Product Engineering. 


SELLING OPPORTUNITY WANTED 
| Additional Line Wanted—Mfg's agency for 
| Chicago & Midwest want product or item for 


| OEM or Industrial Accts; 15 yrs sales eng 
| exp; reply to RA-6716, Product Engineering. 


Investment e 


Productive advertising is an 
INVESTMENT rather than 
an EXPENDITURE. 
“Searchlight” advertisers al- 
most invariably report prompt 
and satisfactory results. 

BE CONVINCED—send us 
your advertisement TODAY. 


Address 
Classified Advertising Division 


PRODUCT ENGINEERING 
P. O. BOX 12 
NEW YORK 36, NEW YORK 
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McGRAW-HILL 


MAILING LISTS 
WILL HELP YOU 


Merchandise your 
advertising 

Conduct Surveys 

Get leads for your salesmen 
Get inquiries about 

your product or service 
Pin-point geographical 
or functional groups 

Sell Direct 

Build up weak territories 
Aid Dealer Relations 


Direct Moil is a necessary supple- 
ment to a well rounded Business 
Paper Advertising program, 

600,00 actual nomes of the top 
buying influences in all the fields 
covered by the McGrow-Hill publi- 
cations make up our 150 mailing 
lists. These lists are built and main- 
tained primarily for our own use, 
but they are available to you for 
Direct Moil purposes. Pick ov! a 
list of YOUR prospect from our 
Industrial Direct Mail Catalogue. 


More and more, progressive compo- 
nies are using Industrial Direct Mail 
regularly os an advertising medium. 
They effectively allocate a portion 
of their concentrate on the best 
business publication. 


For complete, detoiled information 
ebout our service, fill in the coupon 
or write for your copy of our free 
Business ond Industrial Direct Mail 


MAC 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 


Direct Mail Division, 
McGraw-Hill Publishing Co., Ine. 
330 West 42nd St., N. Y. 36, N. Y. 


Please forward my free copy of the 
McGraw-Hill “Industrial Direct Mail 
Catalogue.” 

Name 

Company 

Address 


City 


————! 


r 
| 
| 
| 
| 
I 
l 
I 
I 
| 
| 
I 
I 
L 





Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


A 


Adhesives 
Air Motors (see Motors, Air) 
Aluminum Alloys 


Bars 
Metal 
Bearings 
Ball 
Miniature 
Needle 
Roller 
Sleeve à 
Belts, Timing 
Belts V " e 
Bi-Metal 
Bolts 
Boosters 
Brakes 
Hydraulic 
Mechanical 
Pneumatic 
Bushings 


Cam Followers 
Cams 
Capacitors 
Carbon Parts 
Casters 
Castings 
Castings, 
Castings, 
Ceramics 
Chains 

Conveyor 

Roller 

Silent ... 
Chemical Treatments — 
Chromium Alloys 
Clad Metals 
Clips 
Clutches 

Mechanical 
Coatings ... 
Cold Headed Parts 
Contactors 
Contacts & Contact Materials. 
Controls 

Electrical 

Mechanical 

Pneumatic 
Counters 
Couplings 

Hydraulic ee 

Mechanical k j . 58, 
Cylinders 

Hydraulic 

Pneumatic 


Centrifugal x ; 
Investment 


Precision 


Drafting 
Supplies 

Drives 
Adjustable Speed 
Hydraulic 
Right-Angle 
Variable Speed 


Engineering Services (see 
duction 

Engines 

Extrusions 
Metallic 
Non- Metallic 


also 


F 


Fabricated Plastics 
Fabricated) 
Fabricated Steel 


(See 


(see Plate, 


Services 11-14, 


141, 


194 


» 173 
174 
173 

17 


194 
180-181 


36, 118 
36, 118 


188 


50-51 
180-181 
200 

58, 120 


Pro 
16, 68 
151 


16, 41 
152, 164 


Plastics, 


Fabri- 


cated, Sheet Fabricated, Structural 


Forms & Shapes, 
Fastening Methods 


Continued on p. 208 
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see Weldments) 
4th Cover, 
57, 62, 70, 125, 142, 156, 


37, R 
192, 196 
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Prevent 


"7221 
— N 
-— E 


with 


organite 


SELF- LUBRICATING 


VALVES, SLIDES 
and SEAL NOSES 


Eliminate failures — Duc to swelling, 
warping, sticking and gumming. Mor- 
ganite is chemically inert, imparts no 
taste, odor or colors — provides trouble- 
free operation in the presence of high 
temperatures and pressures, oil, water, 
corrosive chemicals, gases. Proven-in- 
service on food machinery, fuel pumps, 
liquid meters, compressors, enameling 
conveyors, jet engine pumps, pipe lines, 
process equipment. 


GASOLINE PUMP VANE 


Some of the first mechanical seal pumps using 
carbon seals, one of which is illustrated below, 


i , U Morganite ... 
CURRENT COLLECTOR vere equipped with Morganite 


CONTROLLER CONTACT 


. today Morganite is used in aircraft 
modern pumps for trouble-free of 


Designers! Engineers!— Morgan- 
ite solves complex lubricating problems 
Ask for complete information on Mor- 
ganite Self-Lubricating Bearings, Pump 
Vanes, Gland and Piston Rings and 
other components. Morganite engineers 
will make recommendations on request 


organe. j 


yO INCORPORATED 
B > Bo’ HALF A CENTURY 


Manufacturers of Fine Carbon Graphite Products including Carbon Specialties, Motor 
and Generator Brushes, Carbon Piles, Current Collectors and Electrical Contacts 
Distributors of 99.7% Pure Al,03 Tubes and Crucibles 


RADAR CONTACT 


3306 48th Avenue 
Long Island City ! 
New York 


207 
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— 
Gears with long useful lives... 


—X se 
the resultof high an H&s 


*Quality materials 
*Modern tooling 
* Superior workmanship 


Highly appreciated by the paper mill industry, 
for instance, are the large spur gears such as the 
one shown here. This gear has 140 teeth of 2 
diametral pitch and 8" face. It is being completed 
on a 100" Fellows Gear Shaper that generates 
high quality external and internal spur gears up 
to 8” face and 14% D.P. 

The modern Horsburgh & Scott plant is equipped 
with many new precision tools to meet today’s 
demand for higher quality industrial gearing. 
You can judge our ability to serve you by these 
examples of size range: 


Spur gears up to 156" diameter 

Helical gears up to 100" diameter 

Sykes Herringbone gearsupto 60" diameter 

Bevel gears up to 77" diameter 

Worm gears up to 60" diameter 
Y ou benefit by the exacting care that we exercise 
in every manufacturing step. Tell us your require- 
ments; quotations will be sent by return mail. 


A request on your company letterhead will bring a copy of the new 
H&S Gear Catalog 57 to help you design and order industrial gears. 


THE/HORSBURGH & SCOTT CO. 


GEARS AND SPEED REDUCERS 
5112 Hamilton Avenue 
Cleveland 14, Ohio 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


^ 
Continued from p. 207 


Fibre 

Flexible Couplings 
Foil 

Forgings 


G 


Gear Motors (see also Motor 

ducers) 3rd Cover, 11-14, 
Gears 4, 
Glass 


Handles & Knobs 
Heating Units 166, 199, 
High Temperature Alloys 


Instruments 
Electrical 

Insulation 

Insulators 


J 


Joints, Swing & Swivel 


Lamps, Indicating 

Laminated Plastics (see Plastics, 
Laminated) 

Latches 

Low Temperature Melting Alloys 

Lubricating Equipment T o 243, 


M 
Magnets 


138 


Manganese Alloys 20-21 


Moldings 
Plastics (see Plastic Parts) 
Powdered Metal see Powdered 
Metal Parts) 
Rubber (see Rubber Parts) 
Molybdenum Alloys i 
Motor Reducers (see also Gear Mo- 


163 


tors) 11-14 


Motor Starters 42-43, 
Motors, A-C 


53 


Fractional 22-23, 26-27, 45, 50-51 


167, 

Integral 22-23, 26-27, 50-51, 167, 

Motors, Air , è nd 

Motors, D.C 

Fractional 11-14, 22-23, 26-27, 

50-51, 

Integral. .11-14, 22-23, 26-27, 50-51, 
Motors, Hydraulic 7 


Name Plates . 130- 


Nuts 


P 


Packaging Materials 
Packings . 
Perforated Metals 
Phospher Bronze 


Pillow Blocks . 66, 189- 


4th Cover, 196, 
Plastic Parts .. coc52 db DEN 
Plastics .. ..48, 136, 
Plastics Fabricated ...113, 133, 152, 
Plastics Laminated ‘ 
Platinum Alloys 


175 
175 
153 


45 
111 
111 
159 


131 


193 
181 
204 
200 
197 
197 
1 


3 
Potentiometers . 188-189 


Powdered Meta! Parts 8, 56, 129, 

Power Take-offs .... 

Precious Metal Alloys.. 

Production Services (see also Engi- 
neering Services) 11-14, 


191 
200 


16 
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Transformers 
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With new 6000 cps rating, the MB 
Model C10VB electrodynamic ex- 
citer further extends the complex 
motion testing range . . . yet de- 
livers 1750 pounds force for sinu- 
soidal testing with an MB Model 
T666 15 KVA amplifier (36,000 
watt plate dissipation). 


This is versatile equipment. With 
an MB T666 amplifier and TEMC 
control cabinet, it has the “mus- 
cle” to subject electronic products 
and other critical components to 
accelerations up to 58 “g”. Adding 
an MB T88 Complex Motion Con- 
sole equips it for duplicating the 
actual “noise” or random motion 
of the environment. This system 
is designed with an eye to future 
needs. 


What’s more, the exciter works 
in environmental test chambers, 


so that vibration can be combined 
with heat, cold, altitude. This not 
only saves test time, but gives 
more realistic data on 
ance as well. 


MB CI10VB Exciters 
UNIMODE rocker 
(pat. pend.) which assures linear 
motion and a uniform spring rate 
over the total stroke of l-inch 
(double amplitude). 


Users of MB test equipment 
have at their call a nationwide 
field service organization of vi- 
bration specialists to help on ap- 
plication problems. Send for full 
data on the complete line MB 
Shakers. 


perform- 


have 
suspension 


M B manufacturing company 


A DIVISION OF TEXTRON 


INC. 


Washers (see Packings) 
Welding 

Net, ..... 194 
Wire . 198 
Wire Cloth . 150 


1076 State Street, New Haven 11, Connecticut 
HEADQUARTERS FOR PRODUCTS TO ISOLATE ... EXCITE... AND MEASURE VIBRATION 


c 
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Tapered for positive 
suspension. 


High radial sealing surface. 


“Tongue and groove" for easy 
installation. 


Clearance for radial motion. 


Reduces Steam Loss 


as much as 90%! 


P 


4T EL 
"i Pa " 
i P ai 


The unique design of Koppers Huhn Carbon Ring 
reduces steam loss far below the customary 1% loss of 
labyrinths and carbon garter spring rings. Huhn Car- 
bon Ring keeps steam loss as low as 4 of 1%... often 
as little as 1/10 of 1%. Using your own figures for 
steam costs, you can easily discover how much 
Koppers Huhn Carbon Rings can save you annually. 

The design assures you continuous radial sealing... 
because a radial sealing surface is always forced 
against a chamber wall. Automatic suspension . . . 
even during shutdowns . . . prevents shaft contact, 


Koppers Company, Inc. 
Metal Products Division 
Piston Ring and Seal Dept. 


Engineered Products 
Sold with Service 


de 
KOPPERS 
v 


210 


VT 


reduces wear, and prolongs life. The Huhn Carbon 
Ring operates with peak efficiency at highest shaft 
surface speeds and highest operating temperatures. 
Koppers Huhn Carbon Ring replaces labyrinths and 
carbon garter spring rings in compressors, and steam 
and water turbines. Steam savings alone often pay 
within a year for the cost of replacement. Discover 
now how Huhn Carbon Rings reduce steam and fluid 
losses and minimize operating, maintenance and repair 
costs. Write: Koprpers Company, Inc., Piston Ring 
and Seal Dept., 7312 Hamburg St., Baltimore 3, Md. 


MECHANICAL 


SHAFT SEALS 
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RZEPPA JOINTS ELIMINATE 
THE HIGH COST OF 


Action, 


; qo" 


ock and 


Old-fashioned pin or slipper-type joints 
speed up. slow down twice during one revo- 
lution. What vou get is rough and tumble 


“rock and roll” torque which cuts down joint 
life, causes vibration. 


RZEPPA (PRONOUNCED “SHEPPA”) 


CONSTANT VELOCITY JOINTS ELIMI- 


NATE THIS “ROCK AND ROLL” ACTION 
FOREVER! 


Rzeppa Joints transmit 100% smooth torqu: 
every minute they are on the job. Operate 
precision smooth at angles up to 35°. No 
bounce. No chatter. No vibration. Long life and 
higher torque capacity are built into every 
Rzeppa Joint. You get longer shaft life, too. 


i | CONSTANT - 
RM sex ror 
TO JOINTS LATEST BROCHURE e 


—or send us a dimensional oe 
sketch along with peak £d 
THE GEAR GRINDING MACHINE CO. horsepower, operating C 
; ipa angles and R. P. Ms. Our * 
SEE) Christopher, Detroit 11, Michigan engineers will assist in 
MANUFACTURERS OF: FULLY AUTOMATIC GEAR GRINDING MA ) making a proper joint 
CHINES. DETROIT SCREWMATIC 750 SINGLE SPINDLE SCREW MACHINES . 
recommendation. 
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-1st Choice 
for GEARMOTORS 





Because... 


.. With five types of * 


parallel and right angle 
Gearmotors, Master has 
the flexibility and choice 
of design you need for 
selected output speeds. 





. With electric motor and gears 
combined into a compact, 
integral power unit, you 
reduce costs and increase — 
efficiency through elimination ? ii 
of belts, couplings, chains, 
sprockets, external bearings 
or separate reducers, 


. . Available in sizes from !4 to 
125 H.P. You can integrate 
with the gearmotor electric 
brakes —3 types of variable 
speed units and fluid drive 
in any combination. 


E € rv 


. And that's why more 3 
gearmotors carry the Master 
name than all other makes 


ua a 
-i d 





combined. Write on your "n ^ 
e . n E M 
business letterhead for details. ee vay ~ pe 
A n 
B 
.* E 


j 
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what makes this fastener 


DIFFERENT? 


Several things. Rollpin® is a slotted, chamfered, 
cylindrical spring pin which drives easily into a 
hole drilled to normal production standards. It 
locks securely in place, yet can be drifted out and 
reused whenever necessary. This eliminates 
special machining, tapping, and the need for hole 
reaming or precision tolerances. Rollpin replaces 
taper pins, straight pins and set screws; for many 
applications it will serve as a rivet, dowel, 


hinge pin, cotter pin or stop pin. 


And here's another difference that makes Rolipin 
the quality fastener in the field: ESNA’s quality 
control builds consistent strength and 
performance into every Rollpin. Rollpin is 
uniform as to shear strength, dimensions, 


hardness, and insertion and removal forces. 


Drives easily by hammer, arbor press, or air Locks securely in place without using a sec Removes readily with a drift pin without dam- 
cylinder and can be readily adapted to an ondary locking device; won't loosen despite im age to pin or hole, can be used again and 
automatic hopper feed. Requires only a stand- pact loading, stress reversals, or severe vibra- again in original hole 


ard hole, drilled to normal production-line tol- tion. 
erances. 


HOW YOU SAVE 


You pay less for Rollpins than for most tapered, notched, 
grooved or dowel pins. Installation costs are substantially 
less than for any fastener requiring a precision fit or sec- 
ondary locking operations. 

Because of their tubular shape, Rollpins are lighter 
than solid pins. Production maintenance is reduced with 
Rollpins: they do not loosen and because of their spring 
action they tend to conform to the drilled hole in which 
they're inserted, without material hole wear, eliminating 
the necessity of re-drilling or using oversize pins, 


MATERIALS AND SIZES 


Standard Rollpins are made from carbon steel and Type 
420 corrosion resistant steel. They're also available in 
beryllium copper for applications requiring exceptional 
resistance to corrosive attack, good electrical, anti-mag- 
netic, and non-sparking properties. Stock sizes range from 
.062” to 500” in carbon and stainless steels. 


b ELASTIC STOP NUT 
a CORPORATION OF AMERICA 


1 R40-122 2330 Vauxhall Road, Union, New Jersey 


^ 


Rollpin Bulletin Here is a drawing of our product. 
Elastic Stop nut Bulletin What self-locking fastener would 
you suggest? 


Name Title 
Firm 
Street 


City 





